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PREFACE 


TO 


THE   FOURTH    EDITION. 


The  origiiwl  aim  of  this  work  was  to  farnish,  for  teacher  and 
learner  alike,  a  Text-book,  in  which  principles  and  results  should 
be  clearly  and  briefly  stated,  disencumbered  of  minute  details, 
and  containing  only  sach  illustrative  cases  as  could,  for  the  most 
part,  l>e  compressed  into  a  narrow  compass. 

But  this  brevity  and  condensation  were  found  quite  consistent 
with  an  original  treatment  of  several  subjects,  and  with  a  laborious 
analysis  of  facts  which  others  had  left  undigested,  and  therefore 
useless  or  misleading.  Of  such  elaborate  analysis,  the  first 
edition  of  this  work  contained  several  examples,  under  the  heads 
of  Personal  Identity,  Infanticide,  Legitimacy,  and  Unsoundness 
of  Mind. 

Some  of  these  analyses  having  served  their  purpose  of 
demonstrating  the  uselessness  of  certain  tests  and  standards  of 
comparison,  were  omitted  from  the  second  edition;  many 
illustrative  cases  were  also  either  curtailed  or  set  aside,  thus 
leaving  room  for  a  considerable  number  of  wood  engravings,  com- 
prinng  drawings  of  seeds,  minute  stmctnres,  and  chemical  re- 
actions as  seen  under  the  microscope.  The  second  edition  thus 
became  the  first  English  treatise  on  Forensic  Medicine  in  which 
such  illnstrations  were  largely  used.  It  also  contained  some  new 
chemical  facts  and  tests,  arising  out  of  the  method  then  recently 
suggested,  of  obtuning  sublimates  of  arsenic  and  mercury,  on  a 
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flat  surface  of  glass,  so  as  to  admit  of  ready  examination  by  the 
microscope. 

In  the  third  edition,  the  original  aim  of  the  book  was  not  lost 
sight  of,  while  the  principle  of  pictorial  illustration  was  carried 
much  farther  than  in  any  similar  work.  Many  of  these  additions 
had  been  rendered  necessary  by  the  interesting  discovery  of 
Hclwig,  of  Mayence,  that  the  method  of  sublimation  on  flat 
surfaces  admitted  of  extension  to  the  alkaloids.  The  results 
obtained  by  this  means  (so  easy  of  application  in  all  cases,  pro- 
ductive of  such  characteristic  appearances  in  many),  were  then 
for  the  flrst  time  described  and  illustrated ;  and  new  dingnostic 
methods,  as  well  as  distinctive  tests  for  some  important  poisond 
(especially  strychnia,  morphia,  and  cantharidiue)  were  pointed 
out. 

The  third  edition,  therefore,  had  many  attributes  of  an  original 
work,  especially  in  the  Toxioological  part,  and  notably  in  the 
chapters  on  Methods  of  Procedure,  and  on  the  Diagnosis  of  the 
Poisonous  Alkaloids  and  Analogous  Active  Principles. 

Of  the  wood-cuts  illustrating  microscopic  objects,  several  were 
taken  from  photographs  by  Dr.  Julius  Pollock. 

In  preparing  this  edition,  the  original  Author  has  had  the 
advantage  of  the  co-operation  of  his  successor  in  the  chair  of 
Forensic  Medicine;  and  the  work  is,  therefore,  in  pirt,  the 
production  of  one  actually  engaged  in  teaching.  The  work  has 
been  throughout  subject  to  a  double  revision,  resulting  in  a 
considerable  condensation  .of  old,  and  an  addition  of  more 
than  50  pages  of  new,  matter.  Some  subjects  liave  been 
rewritten,  others  (chiefly  toxioological)  added,  and  some  lead- 
ing illustrative  cases  (among  them  that  of  the  Welsh  Fast- 
ing Girl,  and  the  Tichborne  case)  given  at  some  length. 

The  Tichborne  case  was  reserved  for  an  appendix,  inasmuch  as, 
when  the  flrst  pages  were  sent  to  pre^is,  it  was  still  a  subject  of 
dispute,  and  there  was  reason  to  hope  that,  by  the  time  the  text 
was  complete,  it  could  be  treated  as  a  medico-legal  case  belonging 
to  the  past.     In  this  hope  we  have  been  disapi)ointed ;  but  we 
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felt  that  to  omit  all  notice  of  a  case  baving  such  important  and 
novel  bearings  on  the  subject  of  '  Personal  Identity'  would  be 
inconaistent  with  the  aims  and  character  of  this  work. 

It  shonld  be  added  that  some  of  the  chief  additions  made 
under  the  head  of  Toxicology  are  condensed  statements  of  the 
results  of  recent  researches,  at  home  and  abroad,  on  the  mode  of 
action  of  the  several  poiaons.  This  portion  of  the  work  has 
been  much  enriched  by  Professor  Ferrier.  Where  it  was 
necessary  to  do  so,  the  work  of  the  original  author  has  be<;n 
distinguished  by  the  letter,  G. 


S&piember,  1874. 
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FOEENSIC    MEDICINE. 


INTRODUCTION. 

Thi  State  aTaOa  itaelf  of  the  knowledge,  experience,  and  skill  of 
the  medical  man  for  three  distinct  purposes : — 1.  For  the  care 
of  soldiers  and  sailors,  prisoners,  paapers,  Innatics,  and  others  for 
whose  safety  it  makes  itself  responsible;  2.  As  officers  of  health ; 
and  3.  As  skilled  witnesses  in  ooorts  of  law. 

The  daties  of  the  medical  man  in  the  first  of  these  capacities 
do  not  differ  much  from  those  which  devolve  upon  him  in  the 
ordinary  practice  of  his  profession;  but  he  is  expected  to  give 
attention  to  the  prevention  as  well  as  the  cture  of  disease,  and  to 
add  to  professional  skill  administrative  talent. 

Aa  health  officers,  however,  and  as  witnesses  in  courts  of  law, 
medical  men  have  duties  to  perform  for  which  the  ordinary  prac- 
tice of  their  profession  affords  no  adequate  preparation,  medical 
education,  till  of  late  years,  no  proper  training,  and  medioU  litera- 
ture no  suffident  guidance. 

The  distinctness,  importance,  and  difficulty  of  these  duties  led 
at  length  to  the  establishment  of  a  distinct  science,  taught  in 
separate  courses  of  lectures,  treated  in  separate  works,  and 
engaging  the  attention  of  men  more  or  less  separated  and  set 
apart  for  the  practice  of  the  corresponding  art. 

This  new  science  either  embraced  all  the  duties  the  medical  man 
may  be  required  to  perform  on  behalf  of  the  State,  in  which  case 
it  reodved  the  name  of  Political,  or  State-Medidne ;  or  it  was 
divided  into  two  sdences,  the  one  under  the  title  of  Hygiene 
or  Public  Health,  the  other  known  indifferently  as  Forensic 
Medidne,  JuricUcal  Medicine,  Legal  Medicine,  or  Medical  Juris- 
prudence. 

Ai  the  term  Fobxhbio  Mssiciiib  expresses  with  suffident 
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clearness  the  application  of  medical  knowledge  to  legal  parposes» 
it  is  used  in  the  title  of  this  work.  The  term  medieo-Ugdl  is  alio 
in  common  use,  as  in  the  phrases  "  medioo-legal  knowledge," 
"  medico-legal  experience,"  "  medioo-legal  akilL" 

The  history  of  Forensic  Medidne  is  that  of  most  other  sdences. 
Necessity  or  convenience  gives  birth  to  an  art  practised  by  persons 
more  or  less  skilful,  without  guidance  from  general  principles; 
but  its  importance,  and  the  responsibility  attached  to  the  prac- 
tice of  it,  soon  create  a  demand  for  instruction,  oral  and  written, 
which  gradually  assumes  a  qrstematSc  form.  Thus  it  was  that 
the  Science  of  Medicine  sprang  from  an  empirical  art  of  healing. 
In  like  manner,  the  Science  of  Forensic  Medicine  took  its  rise  in 
the  necessity  of  bringing  medical  knowledge  to  bear  on  legal 
inquiries  relating  to  injuries  or  loss  of  life ;  the  medical  witness 
being  at  first  without  guidance  in  the  performance  of  his  duty, 
and  so  continuing  till  a  growing  sense  of  the  important  bearing 
of  his  work  on  the  interests  of  society,  and  on  his  own  repata- 
tion,  created  a  demand  for  instruction  that  oonld  not  fail  of  being 
supplied.  Cases  were  accordingly  collected,  arranged,  and  com- 
mented on,  illustrative  facts  sought  after,  special  experiments 
devised  and  performed,  till  at  length  the  medical  witness  received 
in  books  and  lectures  the  same  distinct  instruction  as  the  physician 
or  surgeon  at  the  bedside  had  already  derived  from  written  or  oral 
teaching  in  the  theory  and  practice  of  medicine,  or  of  surgery. 

But  the  importance  of  medical  testimony  received  an  earlier 
recognition  from  continental  governments  than  from  the  public 
or  the  medical  profession;  for  the  earliest  State  recognition 
(1507)  anticipated  by  nearly  a  century  the  first  medico-legal  trea- 
tise (1597) ;  and  the  first  appointment  of  medical  men  to  perform 
modico-legal  duties  followed  soon  after,  namely,  in  France  in 
1G03.* 

The  history  of  Forensic  Medicine  in  England  is  of  comparatively 
recent  date.  It  begins  with  the  publication,  in  1788,  of  Dr. 
Samuel  Farr's   '  Elements  of  Medical  Jurisprudence,'   and  was 

*  The  followinf?  dates  have  an  historical  interest.  The  penal  code  of  the 
Diflhop  of  Bambcri?.  proclaimed  1507.  A  uniform  penal  code  adopted  by  the 
Diet  of  Katisbon  1532.  The  ConttituHo  Criminalis  CaroZtna,  published  1563. 
Letters  patent,  presented  to  his  first  physician  by  Henry  IV.  of  France, 
cinpuwering  him  to  appoint  two  surj^eons  in  every  city  and  large  town  to  ex- 
amine and  report  upon  wounded  or  murdered  persons,  1603.  Publication 
at  Frankfort  of  the  Methodus  Testificandi  of  Condronchns,  1697,  and  of  the 
works  of  Fortunatus  Fidelis  and  Paul  Zacchias  in  1698  and  1621.  First  course 
of  lectures  on  Forensic  Medicine  given  by  Miehaelii  at  Leipzig  about  1660. 
For  a  learned  history  of  legal  medicine,  see  Traill's '  Outlines  of  Medical 
Jutisprudencc.' 
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first  taogbt  in  lectures  at  Edinbnrgb,  in  1801,  by  Dr.  Duncan, 
■en.,  tbe  first  professorabip  being  conferred  by  Government  on 
bis  son  in  1803.  Tbe  new  science  soon  justified  tbe  distinction 
tbns  conferred  upon  it,  and  made  good  its  claims  to  more  general 
recognition.  It  now  enters  into  tbe  cnrricnlnm  of  most  of  the 
eramining  bodies ;  it  is  taogbt  in  all  oar  medical  scbools ;  its 
principles  are  being  constantly  applied  in  oar  coarts  of  law  ;  and 
England  is  contributing  ber  fair  sb&re  of  observation  and  research 
towards  its  extension  and  improvement. 

Tbe  application  of  tbe  principles  of  tbe  science — ^in  other  words, 
tbe  practice  of  it  as  an  art-— devolves,  for  the  most  part,  on  the 
medical  practitioner.  It  is  only  occasionally  that  those  specially 
versed  in  tbe  entire  subject,  or  in  important  parts  of  it,  such  as 
Toxiodogy,  or  eminent  in  certain  branches  of  practice,  such  as 
midwifery  and  tbe  treatment  of  the  insane,  are  summoned  to  give 
evidence. 

There  are  many  reasons  why  tbe  medical  man  should  approach 
this  dass  of  duties  with  apprehension.  He  is  conscious  of  the 
importance  that  attaches  to  his  evidence ;  he  is  wanting  in  tbe 
confidence  which  a  more  frequent  appearance  as  a  witness  would 
impart ;  be  is  painfully  alive  to  the  unstable  foundation  on  which 
many  mescal  opinions  rest;  he  knows  that  it  is  not  easy  in 
practice  to  observe  tbe  rules  of  evidence  with  which  in  theory  he 
may  have  made  himself  acquainted ;  and,  above  all,  he  shrinks 
from  tbe  publicity  attendant  on  legal  proceedings,  the  unreason- 
able licence  aUowed  to  counsel,  and  the  disparaging  comments  of 
tbe  Bench  itself.  Sympathizing  in  these  reasonable  apprehen- 
sions, some  writers  ai  eminence  and  most  authors  on  Forensic 
Medicine  have  tried  to  prepare  the  medical  witness  for  his  duties 
by  setting  fbrtb  tbe  precautions  be  should  observe  both  prior  to 
and  during  bis  attendance  in  court ;  and  by  special  directions  for 
oondncting  medico-legal  inquiries  under  tbe  beads  of  "Post- 
mortem inspection,"  *'  General  evidence  of  poisoning,"  "  Un- 
soundness of  mind,"  &c. ;  tbe  general  precautions  to  be  observed 
in  tbe  witness-box  being  made  tbe  subject  of  distinct  treatment 
under  tbe  title  Mkdical  Etidxkcs.  This  distinction  b  observed 
in  these  pages. 

Befiore  treating  of  tbe  duties  of  the  medical  witness,  it  may  be 
well  to  show  tbe  number  of  cases  that  occur  year  by  year  in 
Bngland  and  Wales  of  a  dass  to  give  rise  to  medico-legal  inquiries. 
The  Annual  Beport  of  tbe  Begistrar-Qeneral  for  the  year  1871, 
reoords  tbe  foOowing  figures. 
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Deaths  by  accident  or  negligence 

„       „  suidde    .         .         .        • 
„       M   murder  and  mandanghter . 
Other  violent  deaths  (not  classed) 


Sadden  deaths  (causes  unascertained) . 


Premature  births,  malformations,  atrophy 
and  debility  .         .         .         .         . 

Total  . 


I5,d84 

1,495 

381 

156 

18,016 
8,155 

21,171 

41,110 

62,281 


The  following  are  some  of  the  special  causes  of  death  comprised 
in  the  first  two  lines  of  the  foregoing  table. 


l| 

Causes  of  Death. 

Suicide. 

Total. 

Males. 

Females. 

Poison 

261 

131 

392 

233 

169 

Fractures  and  bruises 

6,837 

— 

6,837 

6,777 

1,060 

Gunshot    

102 

63 

165 

167 

8 

Cuts  and  stabs    .... 

111 

301 

412 

339 

73 

Bums  and  scalds     .    .    * 

2,612 

— 

2,612 

1,356 

1,267 

Drowning 

2,605 

317 

2,922 

2,348 

674 

Hanging 

^ 

648 

649 

448 

100 

Suffocation 

1,604 

— 

1,604 

876 

828 

Lightning 

28 

— 

28 

23 

6 

Total 

H060 

1,860 

16,420 

11,666 

3,864 

Otherwise 

929 

136 

1.064 

782 

288 

Grand  Total  .... 

14.989 

1,406 

16,484 

12,338 

4,146 

I 


The  deaths  by  accident  or  negligence  were  distributed  between 
the  sexes  as  follows : — Poison,  men  159,  women  102 ;  Gunshot, 
men  94,  women  8 ;  Cuts  and  stabs,  men  93,  women  18 ;  Drown- 
ing, men  2175,  women  430 ;  otherwise,  men  683,  women  246. 

The  suicides  were  distributed  as  follows : — Poison,  men  174^ 
women  57 ;  Gunshot,  men  63,  women  8 ;  Cuts  and  stabs,  men 
246,  women,  55 ;  Drowning,  men  173,  women  144 ;  Hanging 
HMD  448,  women  100 ;  otherwise,  men  99,  women  36. 

The  premature,  sadden,  and  yiolent  deaths  gare  rise  to  25,898 
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inqnetU,  of  whidi  17,916  on  the  bodies  of  mtHet,  and  7982  on 
thoee  of  females :  and  as  the  qualified  practiUoners  in  England 
and  Wales  fall  far  short  of  this  nnmber,  it  follows  that,  if  the 
duty  of  attending  at  inquests  were  distriboted  equally,  each 
member  of  the  profession  would  attend  at  least  one  inquest  every 
year. 

The  committals  for  trial  arising  out  of  these  25,898  inquests 
amonnted  to  402,  of  which  226  were  for  murder,  and  176  for 
manslaughter.  In  1464  instances  the  death  was  returned  as 
suiddaL 

The  number  of  cases  requiring  medical  evidence  in  our  higher 
courts  of  law  may  be  judged  of  approumatively  from  the  printed 
returns  of  commitments  for  trial  for  offences  against  the  person. 
In  the  year  1870-71  these  amounted  to  2416,  and  comprised— 

Murder  and  attempts  to  murder      .         .         .  181 

Various  attempts  to  nuum  and  injure       .         .  634 

Assaulte 495 

Manslaughter 273 

Concealment  of  birth 138 

Bape  and  assaults  with  intent          .                 .  558 

Unnatural  offences 137 


2416* 


If  we  add  to  the  occasions  for  medical  evidence  arising 
oat  of  these  crimes,  the  civil  cases  in  which  skilled  medical 
evidence  is  required,  and  proceedings  in  respect  of  lunatics,  the 
occasions  on  which  medical  men  are  summoned  to  courts  of  law, 
either  in  the  service  of  the  State,  or  on  behalf  of  individuals,  will 
appear  very  considerable— certainly  numerous  enough,  and  im- 
portant enough  in  themselves,  to  justify  all  the  attempts  which 
have  been  made  to  construct  a  science  of  Forensic  Medicine,  to 
teach  it  systematically  in  books  and  lectures,  and  to  draw  up  a 
eode  of  instructions  for  the  g^dance  of  the  medical  witness  in 
the  performance  of  his  duties. 

MZDICAL  XTTDSNCB. 

The  medical  man  may  be  summoned  as  a  witness  to  ttaie  facts, 
and  to  interpret  them.  He  may  be  examined  as  to  the  facts  he 
has  himself  witnessed,  and  he  may  be  questioned  as  to  his  inter- 
pretation of  them.  In  the  one  case  he  is  a  common  witness,  in 
tha  other  a  skilled  witness,  or  expert.    In  the  mi^jority  of  cases 

•  These  figorss  are  taken  ttom  the  snniul  report  entitled '  Jodicisl  Sta- 
tlslies,'lS71 
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he  acts  iD  both  capacitieB.  As  a  skilled  witness,  he  may  also  be 
required  to  give  his  opinion  on  the  facts  observed,  and  Uie  Tiews 
expressed,  by  others. 

In  performing  these  duties  there  are  certain  precautions  which 
the  witness  ought  to  observe,  and  certain  legal  requirements  of 
which  he  should  not  be  ignorant. 

1.  He  should  "  use  his  best  endeavodrs  that  his  mind  be  clear 
and  collected,  unawed  by  fear,  and  uninfluenced  by  favour  or 
enmity."  (Perdval.)  He  will  not  find  it  easy  to  maintain  this 
impartial  frame  of  mind  when  the  crime  alleged  is  one  of  unusual 
enormity;  when  popular  feeling  runs  high  for  or  against  the 
accused ;  or,  in  times  of  public  agitation,  when  his  evidence  tends 
to  discredit  some  popular  movement,  or  deep-rooted  pr^udioe. 
Nor,  when  he  is  engaged  as  a  skilled  witness,  or  expert,  for  the 
prosecution  or  for  the  defence,  must  he  deem  himself  free  ftt)m 
the  risk  of  partiality,  even  though,  after  hearing  all  the  facts  which 
should  influence  his  opinion,  he  feels  that  he  can  conscientiously 
give  his  evidence  in  support  of  the  side  for  which  he  is  retained. 

2.  The  medical  witness  requires  to  be  specially  cautioned 
ag^nst  expressing  an  opinion  on  the  general  merits  of  the  case 
under  inquiry,  thus  offending  against  an  admitted  prindple  of 
English  law,  that  "  when  scientific  men  are  called  as  witnesses, 
they  are  not  entitled  to  give  their  opinion  as  to  the  merits  of  the 
casCf  but  only  as  to  the  facts  proved  on  the  trial. 

3.  A  special  caution  is  also  required  against  indulging  a  feeling 
of  misplaced  humanity,  or  an  equally  misplaced  condemnation  of 
the  law  on  the  score  of  undue  severity.  Both  these  feelings  too 
often  found  expression  in  former  treatises  on  the  lung-tests,  and 
early  trials  for  infanticide.  But  the  witness  should  understand 
that  he  is  not  responsible  for  the  consequences  to  w^bich  his 
opinions  may  lead,  provided  always  that  they  are  the  result 
of  cautious  inquiry  and  due  reflection.  Percival  accordingly 
treats  "  The  dread  of  innocent  blood  being  brought  upon  us  by 
explicit  and  honest  testimony,"  as  "one  of  those  superstitions 
which  the  nurse  has  taught,  and  which  a  liberal  education  ought 
to  purge  from  the  raind." 

The  witness  approaching  his  duties  with  a  mind  thus  free 
from  bias,  requires  some  instruction  as  to  the  mode  in  which 
his  evidence  should  be  given. 

1.  Bearing  in  mind  the  distinction  just  laid  down  between 
a  common  and  a  skilled  witness,  he  should  be  cautious  not  to 
obtrude  his  opinions  when  facts  only  are  required  of  him,  nor 
dogmatically  to  assert  as  facts  things  which  are  merely  matters 
of  opinion.     He  should  answer  the  questions  put  to  him,  whether 
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hj  oooiuel,  oonii,  or  jury,  clearly  and  oondsely,  and  if  these  do 
not  elidt  the  whole  truth,  supply  what  is  wantiug. 

2.  His  statements  should  be  made,  and  his  opinions  expressed, 
in  the  plainest  and  simplest  language ;  and  he  should  avoid  as 
moch  as  possible  all  technical  terms,  and  all  figurative  and  meta- 
phorical expressions. 

3.  The  medical  witness  ought  also  to  abstain  from  quoting 
authorities  in  support  of  his  opinions;  for  though  the  rule  A 
exclusion  has  not  always  been  rigidly  acted  ou,  the  common 
usage  of  our  courts  of  law  is  certainly  to  disallow  these  appeals. 
Nor  is  this  exclusion  open  to  any  serious  objection,  for  the  wit- 
nem  u  supposed  to  make  himself  master  of  the  views  of  the  most 
eminent  writers  on  the  subject-matter  of  his  evidence,  and  to 
use  them  as  aids  and  guides  to  his  own  special  inquiries. 

But  though  the  witness  may  not  dte  authorities,  he  may  be 
asked  whether  A  or  B  is  an  esteemed  authority  with  his  profes- 
sioD,  and  whether  he  (the  witness)  coincides  with  some  opinion 
expressed  in  his  works.  If  the  witness  answers  in  the  affirma- 
tive, he  becomes  the  exponent  of  the  opinion  to  which  he  thus 
gives  his  assent. 

The  foregoing  observations  relate  chiefly  to  the  mode  in  which 
the  witness  should  give  his  evidence.  The  precautions  to  be 
observed  in  order  that  his  evidence  may  be  admissible  still  re- 
main to  be  considered,  under  the  following  heads  :— 

1.  Notes, — When  observing  any  facts  which,  at  a  fhture  time, 
may  become  the  subject-matter  for  legal  inquiry,  the  medical 
man  should  not  trust  to  his  memory,  but  commit  them  to 
writing,  either  on  the  spot,  or  as  soon  as  possible  after  the  trans- 
aetioo  to  which  they  relate.  If  (as  in  performing  a  post-mortem 
examination)  it  is  necessary  to  resort  to  dictation,  the  notes  of 
the  amannenas  should  be  immediately  examined  and  corrected. 

The  witness  may  use  these  notes  in  court  to  rrfresh  his 
nuemory,  but  not  to  supply  its  place.  If  they  were  not  made 
till  some  time  after  the  events  to  which  they  refer,  or  if,  having 
been  made  at  the  proper  time,  they  have  been  entirely  forgotten, 
tbey  will  not  be  admissible. 

2.  Con/esnotu.^'A  culprit  may  make  a  confession  of  guilt 
to  his  medical  attendant.  This,  to  be  admissible  in  a  court  of 
law,  must  be  free  and  voluntary,  uninfluenced  by  threat,  promise, 
or  bribe.  No  sort  of  inducement  should  be  held  out  to  make  it, 
no  leading  questions  should  be  put,  and  no  comments  made ;  but 
the  medical  man  should  reduce  the  statement  to  writing  as 
soon  as  possible,  read  it  over  to  the  person  confessing,  obtain  his 
mffuikmt  to  li,  and  oounteraign  it  himself. 
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At  the  same  time  the  greatest  care  should  be  taken  to  ascer- 
tain  the  bodily  heAlth  and  mental  state  of  the  party  making  the 
confession.  The  necessity  of  this  caation  has  been  amply  proved 
by  cases  in  which,  daring  febrile  attacks,  or  after  prolonged  ex- 
posure and  hardship,  confessions  have  been  made  of  mnrders  and 
other  heinous  crimes  which  had  never  been  committed.  In  times 
now  happily  passed  away,  innocent  persons,  under  like  conditions 
of  body  and  mind,  made  confession  of  impossible  crimes,  such  as 
witchcraft. 

8.  Death-bed  Declarations^^^These  are  admitted  as  evidence 
in  cases  of  homicide,  where  the  death  of  the  deceased  is  the  sub- 
ject of  the  charge,  and  the  circumstances  of  the  fatal  ix\jury  the 
subject  of  the  declaration.  It  is  assumed  that  the  dedtfant, 
having  lost  all  hope  of  recovery,  is  induced  to  speak  the  truth  by 
considerations  as  powerful  as  an  oath  administered  in  a  court  oi 
justice.  It  is  not  necessary,  however,  that  he  should  express  his 
conviction.  It  may  be  inferred  from  the  nature  of  the  ii\jury, 
or  from  other  circumstances  of  the  case.  But  if  any  hope  what- 
ever be  entertained,  or  may  be  inferred  to  exist,  whether  it  be 
spontaneous  or  on  the  suggestion  of  others,  death-bed  declara- 
tions cannot  be  received  in  evidence. 

But  the  person,  or  persons,  inculpated  by  the  declarant's 
statement,  are  not  precluded  from  giving  evidence  as  to  his  state 
of  mind  and  behaviour  in  his  last  moments.  Tbey  may  be 
allowed  to  show  that  the  deceased  was  influenced  by  vindictive 
motives,  or  was  not  of  a  character  to  be  "  impressed  by  a  re- 
ligious sense  of  his  approaching  dissolution." 

As  dying  declarations  are  but  confessions  of  the  most  solemn 
kind,  the  same  rules  of  procedure  apply  to  them  as  to  confes- 
sions. Tbe  medical  man  should  put  no  leading  questions^  but 
only  such  as  are  necessary  to  clear  up  ambiguity.  He  should 
commit  the  declaration  to  writing,  read  it  to  the  dying  man,  and 
obtain  his  assent,  and,  if  possible,  his  ugnature  to  it.  But  if 
this  cannot  be  done,  he  should  make  a  memorandum  of  the  de- 
claration at  once,  while  it  and  the  words  used  are  fresh  in  his 
memory.  To  this  document  the  witness  will  be  allowed  to  refer 
to  refresh  his  memory  when  he  comes  to  give  evidence.  Another 
essential  part  of  his  duty  is  to  ascertain  the  exact  state  of  the 
declarant's  mind,  whether  he  is  calm  and  collected,  or  otherwise, 
and  whether  he  is  under  the  influence  of  any  strong  bias,  or 
undue  feeling  of  resentment. 

4.  MearMoy, — This  is  not  admissible  as  evidence  unless  it 
fbrm  part  of  the  res  getia,  A  medical  witness,  therefore,  though 
be  may  state  in  evidence  the  words  he  has  heard  used  in  direct 
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hj  ooansel,  oottrt,  or  jury,  clearly  and  oondsely,  and  if  these  do 
not  elidt  the  whole  truth,  supply  what  is  wanting. 

2.  His  statements  should  be  made,  and  his  opinions  expressed^ 
in  the  plainest  and  simplest  language ;  and  he  should  avoid  as 
much  as  possible  all  technical  terms,  and  all  figurative  and  meta- 
phorical expressions. 

3.  The  medical  witness  ought  also  to  abstain  from  quoting 
authorities  in  support  of  bis  opinions;  for  though  the  rule  H 
exclusion  has  not  always  been  rigidly  acted  ou,  the  common 
usage  of  our  courts  of  law  is  certainly  to  disallow  these  appeals. 
Nor  is  this  exclusion  open  to  any  serious  objection,  for  the  wit- 
ness is  supposed  to  make  himself  master  of  the  views  of  the  moat 
eminent  writers  on  the  subject-matter  of  his  evidence,  and  to 
use  them  as  aids  and  guides  to  his  own  spedal  inquiries. 

But  though  the  witness  may  not  cite  authorities,  he  may  be 
asked  whether  A  or  B  is  an  esteemed  authority  with  his  profes- 
sion, and  whether  he  (the  witness)  coincides  with  some  opinion 
expressed  in  his  works.  If  the  witness  answers  in  the  affirma- 
tive, he  becomes  the  exponent  of  the  opinion  to  which  he  thus 
gives  his  assent. 

The  foregoing  observations  relate  chiefly  to  the  mode  in  which 
the  witness  should  give  his  evidence.  The  precautions  to  be 
observed  in  order  that  his  evidence  may  be  admissible  still  re- 
main to  be  considered,  under  the  following  heads  :— 

1.  Notes. — >Vlien  observing  any  facts  which,  at  a  future  time, 
may  become  the  subject-matter  for  legal  inquiry,  the  medical 
man  should  not  trust  to  his  memory,  but  commit  them  to 
writing,  either  on  the  spot,  or  as  soon  as  possible  after  the  trans- 
action to  which  they  relate.  If  (as  in  peiforming  a  post-mortem 
examination)  it  is  necessary  to  resort  to  dictation,  the  notes  of 
the  amanuensis  should  be  immediately  examined  and  corrected. 

The  witness  may  use  these  notes  in  court  to  refresh  his 
memory,  but  not  to  supply  its  place.  If  they  were  not  made 
till  some  time  after  the  events  to  which  they  refer,  or  if,  having 
been  made  at  the  proper  time,  they  have  been  entirely  forgotten* 
they  will  not  be  admissible. 

2.  Confessions, — A  culprit  may  make  a  confession  of  guilt 
to  his  medical  attendant.  This,  to  be  admissible  in  a  court  of 
law,  must  be  free  and  voluntary,  uninfluenced  by  threat,  promise, 
or  bribe.  No  sort  of  inducement  should  be  held  out  to  make  it, 
no  leading  questions  should  be  put,  and  no  comments  made ;  but 
the  medical  man  should  reduce  the  statement  to  writing  as 
soon  as  posrible,  read  it  over  to  the  person  confeiaing,  obtain  his 
signature  to  it^  and  countersign  it  himself. 
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CHAPTER   I. 

PERSONAL  IDENTITY.    AGE.    SEX. 

Wheit  called  upon  to  examine  the  body  or  remains  of  some  uu- 
known  person,  we  may  have  first  to  ascertain  the  sex  and  the 
age,  and  then  to  identify  the  individual  by  characteristic  marVs ; 
or  these  points  may  have  to  be  considered  separately,  sometimes 
in  living,  sometimes  in  dead  persons.  In  this  chapter,  the  three 
snbjects  are  grouped  together,  and  placed  in  the  most  convenient 
<nrder ;  sex  in  the  last  place,  from  its  connexion  with  the  topics 
contained  in  Chapter  II. 

PERSONAL  IDENI'ITY. 

Qnestions  of  identity  are  often  raised  in  courts  of  law ;  as 
when  a  claim  is  set  up  to  an  inheritance,  or  a  man  who  has  been 
robbed  has  to  identify  the  thief,  or  a  witness  an  acquaintance ; 
and  when  a  prisoner  makes  his  escape  from  prison,  and  is  re- 
taken, a  jury  may  be  empannelled  for  the  sole  purpose  of  trying 
the  question  of  his  identity.  So  also  as  to  persons  found  dead  ; 
and  in  coroners'  inquests  the  first  step  taken  b  to  identify  the 
bodj,  or  such  parts  of  it  as  are  forthcoming. 

The  subject  of  personal  identity,  then,  divides  itself  into,  1,  7^ 
Identity  of  the  Living ;  2,  The  Identity  of  the  Dead, 

I.   IDEKTITT  OP  THE  LTVINQ. 

The  medical  man  may  be  required  to  examine,  with  a  view  to 
identification,  alleged  deformities  or  injuries,  scars,  or  dis- 
eokmrations  that  may  have  been  brought  about  in  the  skin  or 
hair;  also  to  express  an  opinion  on  the  changes  that  may  be 
wrooght  in  stature,  face,  and  person  by  time,  exposure,  and 
hardship.     It  would  also  be  within  his  province  to  give  evidence 
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on  the  changes  which  may  be  brought  abont  by  like  causes  in  the 
mind  and  memory.  In  order  to  give  completeness  to  the  sub- 
ject, some  questions  will  be  briefly  noticed  in  whidi  medical 
evidence  is  not  needed. 

In  cases  of  disputed  inheritance,  much  stress  is  laid  on  family 
resemblunce.  The  celebrated  Douglas  Peerage  case  was  decided 
in  favour  of  the  claimant,  Archibald  Douglas,  in  consequence  of 
his  proved  resemblance  to  Colonel  Stewart,  his  father,  the  twin 
brother,  Sholto,  who  died  young,  having  equally  resembled  Mrs. 
Stewart,  the  mother.  In  this  case.  Lord  Mansfield  strongly 
insisted  on  likeness  as  an  argument  of  a  child's  being  the  son  of  a 
parent ;  on  the  fact  that  in  an  army  of  one  hundred  thousand 
men  every  man  may  be  known  from  another ;  and  that  even 
when  there  is  a  likeness  of  feature,  size,  attitude,  and  action, 
there  may  be  a  difference  in  the  voice,  gestures,  smile,  and  various 
other  things. 

Though  these  observations  generally  hold  good  (and  not  of 
men  only,  but  of  herds  of  cattle  and  flocks  of  sheep),  still  there 
are  many  facts  on  record  to  prove  that  persons  having  no  con- 
nexion by  relationship  or  descent  may  yet  bear  the  closest  resem- 
blance to  each  other.  Of  this  mistaken  identity.  Lord  Chief 
Justice  Cockbum,  in  the  Tichborne  case,  gave  more  than  one 
illustration,  and  especially  a  case  on  the  Western  Circuit,  in 
which  two  men  were  tried  for  murder,  and  convicted.  The 
identity  of  one  of  them  was  sworn  to  by  numerous  witnesses ; 
but  it  was  proved  afterwards,  beyond  all  possibility  of  doubt,  that 
they  were  mistnken ;  for  he  was,  at  the  very  time  of  the  murder, 
undergoing  punifthment  for  picking  a  pocket  hundreds  of  miles 
away.  Perhaps  the  most  curious  case  of  this  kind  occurred  more 
than  a  century  ago  (in  1772),  when  one  Mall,  a  barber's  appren- 
tice, was  tried  at  the  Old  Bailey  for  robbing  a  Mrs.  Ryan.  The 
witnesses  swore  to  his  identity,  and  the  whole  court  thought  him 
guilty ;  but,  on  referring  to  the  books  of  the  court,  it  appeared 
that  on  the  day  and  hour  of  the  robbery  he  was  on  his  trial  at  the 
bar  where  he  then  stood  for  another  robbery,  in  which  he  was 
likewise  mistaken  for  the  thief. 

When  the  question  of  identity  turns  on  the  changes  which 
time,  coupled  perhaps  with  the  fatigues,  hardships,  and  priva- 
tions of  a  militnry  life,  may  work  in  the  personal  appearance,  it 
becomes  one  of  unusual  difficulty.  Zacchias  was  consulted  in  a 
case  of  this  class.  It  was  that  of  Cnssali,  a  noble  Bolognese,  who 
left  his  country  at  an  early  age,  and  was  supjKKed  to  have  died  in 
battle;  but,  after  thirty  years,  returned,  and  claimed  his  pro- 
perty  which   his  heirs  had  appropriateil.     The  ctange  in  his 
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appearance  was  so  great,  that  he  was  imprisoned  as  an  impostor. 
Bot  as  Zaochias  in  his  report,  expressed  his  opinion  that  such  a 
change  might  have  been  wrought  by  age,  change  of  elimate,  diet, 
mode  of  life,  and  disease,  and  Cassali  bad  left  home  in  the  Uoom 
of  yonth,  had  been  exposed  to  the  hardships  of  a  military  life, 
and,  if  he  might  be  believed,  had  languished  for  years  in  prison, 
the  judges,  influenced  by  this  opinion,  and  by  the  fact  that  the 
heirs  could  not  prove  the  death  of  Cassali,  decrieed  the  restoration 
of  his  estates. 

The  general  question  thus  submitted  to  Zacchias  assumes  a 
more  definite  form  when,  as  in  the  French  cases  of  Baronet  and 
Martin  Guerre,  a  false  claimant  is  confronted  with  a  real  one,  or 
alleges  his  identity  with  a  person  long  since  dead,  as  in  the  Tich- 
borne  case  ;*  or  when,  as  in  this  case,  the  claimant  is  alleged  not 
only  not  to  be  the  man  he  is  personating,  but  some  other  person. 

In  all  such  cases  of  ^puted  identity,  g^eat  importance  has 
naturally  attached  to  the  existence,  or  otherwise,  of  certain  per- 
sonal marks,  such  as  nievi,  moles,  deformities,  scars  of  foregone 
disease  or  injury,  and  tattoo  markings,  on  which  medical  men  are 
required  to  state  their  opinion.  The  Hchbome  case  has  also 
given  renewed  importance  to  questions  relating  to  the  effect  of 
lapse  of  time  in  changing  the  stature,  form,  and  features,  and  in 
destroying  or  modifying  the  memory  and  habits  of  thought,  as 
expreaed  in  words  spoken  or  written.  That  case  has  also  shown 
the  importance  that  may  attach  to  photographs,  as  the  roost 
exact  representation  possible  of  the  personal  appearance  at  the 
time  when  they  were  taken.  The  subjects  of  scars  and  tattoo 
markings  are  deserving  of  special  consideration. 

1.  Scars, — When  a  claimant  presents  himself  without  the 
marks  or  scars  known  to  have  characterized  the  individual  whom 
he  personates,  his  case  must  break  down ;  bat  if,  on  the  con- 
trary, these  marks  or  scars  are  found  upon  him,  they  must  be 
looked  upon  as  the  strongest  possible  evidence  in  his  favour,  and 
would,  indeed,  be  conclusive  but  for  the  possibility  of  their  having 
been  fraudulently  imitated,  or  of  their  being  most  improbable, 
bat  still  possible,  coincidences.  That  such  coincidences  may 
happen,  is  proved  by  a  case  quoted  in  Beck's  '  Medical  Juris- 

*  The  reader  wOl  find  the  caaet  of  Cassali,  Baronet,  and  Martin  Guerre,  with 
other  leading  cases  from  the  *  Caoset  C^lebres/  auoted  and  criticised  bj 
Foder^,  in  the  second  chapter  of  his  *  Traits  de  M^edne  Legale ;'  and  he  is 
f«ferred  for  a  locid  account  of  the  extraordinary  case  of  Martin  Guerre  to 
the  oolomns  of  the  Time$,  December  12,  1871.  It  is  the  case  in  which 
Aroaald  de  Tilh,  who  had  poasesaed  himself  of  the  secreU  of  Martin,  con- 
trived to  be  recognised  by  his  family,  and  even  accepted,  seeminaly  in  good 
fUth,  bj  Martin's  wife.    (See  a  brief  abstract  of  this  ease  at  p.  28). 
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prudence '  (Age  and  Identity).  JoBepli  Parker,  tried  at  Xew 
York  in  1804,  for  bigamy,  was  mistaken  for  one  Thomas  Hoag, 
whom  he  not  merely  resembled,  but  had  in  common  with  him  a 
8car  on  the  forehead,  a  small  mark  on  the  neck,  and  a  lisp  in  his 
speech ;  but,  unlike  Hoag,  he  had  no  scar  on  his  foot.  That  he 
was  Parker,  and  not  Hoag,  was  proved  to  the  satisfaction  of  the 
jury  by  an  alibi. 

The  question  of  identity  has  sometimes  turned  on  the  possi- 
bility of  removing  scars,  and  some  difference  of  opinion  has  been 
displayed  upon  this  point.  Thus,  in  a  Belgian  case  that  occurred 
in  1847,  one  medical  man,  M.  Vandelaer,  stated  that  scars  might 
be  removed  by  time  or  by  artificial  means,  and  the  physicians  of 
the  prisons  of  Valvorde  and  Ghent  confirmed  this  opinion  by 
Ktating  that  prisoners  are  in  the  habit  of  effiunng  scars  by  apply- 
ing a  salted  herring  to  them.  MM.  Lebeau  and  Limanges,  on 
the  other  hand,  contended  that  scars  could  not  be  removed.  On 
this  subject,  Casper  states  that  the  length  of  time  during  which  a 
scar  subsists  depends  on  the  depth  to  which  the  tissues  of  the 
skin  have  been  iiyured.  Scars  of  injuries  which  have  only  affected 
tlie  epidermis,  or  scarf  skin,  or  penetrated  but  slightly  into  the 
true  skin,  may  entirely  disappear.  Hence  needle  scratches,  and 
even  some  vena)scction  wounds,  leech  bites,  and  the  marks  of  cup- 
ping-gjlasses,  may  completely  disappear.  But  we  may  confidently 
assert  that  wounds  which  have  penetrated  the  whole  depth  of  the 
cutaneous  tissues,  and  a  fortiori,  such  wounds,  injuries,  or  ulcers 
as  have  caused  loss  of  substance,  followed  by  granulation,  leave 
permanent  scars. 

Scars  may,  however,  be  much  altered  by  time,  and  considerably 
modified  by  friction,  pressure,  or  the  use  of  irritants.  But  though 
obscured  by  such  means,  they  may  easily  be  brought  into  view. 
Thus,  Devergie  states  that  when  the  brand-mark  of  the  galley- 
slave  has  apparently  disappeared,  it  may  be  rendered  visible  by 
slapping  the  spot  with  the  hand  till  it  reddens.  The  white  scar 
thus  becomes  visible  on  the  reddened  skin.  The  belief  that  soars 
may  wholly  disappear  is  probably  founded  on  the  very  slight 
marks  left  by  extensive  wounds  when  they  heal  by  what  is  tech- 
nically called  the  "  first  intention."  Thus,  in  the  case  of  a  maniac 
who  had  completely  removed  the  parts  of  generation,  the  place  of 
the  wound  was  marked  by  a  faint  white  line  which  might  be 
overlooketl  by  a  casual  observer;  and  the  severe  floggings  of 
former  times,  which  left  the  back  quite  raw,  are  traceable  after 
some  years  only  by  very  fine  white  lines  upon  the  back  and  sides, 
and,  where  the  knota  had  fallen,  by  little  circular  pits.  In  a 
case  in  which  we  were  consulted,  the  entire  absence  of  both  kinds 
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of  mark  enabled  as  to  state  with  confidence  that  the  man  could 
not  have  been,  as  was  alleged,  very  severely  flogged  (G).  Of 
the  permanency  of  such  scars  as  those  left  by  bleeding,  a 
good  illustration  is  aflorded  by  a  case  in  which  two  physicians, 
one  66,  the  other  64  years  of  age,  having  distinct  recollection  that 
they  were  bled  in  the  arm  at  about  the  age  of  7  years,  and  not 
since,  the  marks  of  the  operation  were,  in  both  cases,  perfectly 
distinct. 

The  exact  shape  and  character  of  a  scar  may  render  great 
assistance  in  determining  a  question  of  identity.  Thus  the  opera- 
tions of  bleeding,  cupping,  and  vaccination,  like  the  punishment 
of  the  lash,  leave  highly  characteristic  appearances.  So  also  do 
bums  and  scalds,  blisters,  caustic,  tartar  emetic  ointment,  issues, 
and  setons.  Diseases,  again,  such  as  small-pox,  scrofulous  ulcers, 
ulcers  on  the  legs,  lupuS;  and  carbuncle,  leave  indelible  marks 
behind  them. 

All  scars,  without  exception,  pass  through  two  distinct  stages — 
that  of  inflammatory  redness  (the  immediate  consequence  of  the 
injury  sustained),  and  that  of  brown  discolouration.  In  phleg- 
monous erysipelas,  and  after  the  application  of  blisters,  mustand 
poultices,  and  such  like  irritants,  the  skin,  which  was  red  during 
the  inflammatory  stage,  assumes  a  dark  brown  or  coppery  hue, 
which  it  retains  for  months,  and  even  for  three  or  four  years ; 
but  at  length,  and  by  degrees,  the  skin  resumes  its  healthy 
colour.  But  sometimes,  when  the  inflammation  runs  high,  the 
brown  discolouration  is  followed  by  a  third  stage,  or  that  of 
bleaching.  Thus  we  have  seen,  aft«r  the  lapse  of  two  years  and 
a  half,  the  spot  to  which  a  large  blister  had  been  applied  deflned 
by  a  white  margin,  and  white  decolouration  occupying  the  whole 
surface  on  a  level  with  the  surrounding  healthy  skin.  Such 
tuff  ace  tears  follow  the  less  severe  forms  of  herpes,  boils  which 
have  healed  after  slight  destruction  of  texture,  and  even  incised 
wounds  and  lancet  cuts,  where  the  edges  have  not  been  brought 
together,  and  some  slight  superficial  ulceration  has  taken  place. 
In  those  cases  in  which  the  inflammation,  however  produced,  is 
followed  by  ulceration,  and  consequent  destruction  of  tissue,  and 
still  more  where  gangrene  sets  in,  the  scars  are  wholly  or  in  part 
snnk  beneath  the  surtace.  In  these  cases,  the  scar  passes  through 
all  the  three  stages  of  inflammatory  redness,  brown  discolouration, 
and  bleaching ;  and  the  cause  of  the  scar  may  often  be  inferred 
by  the  appearance  it  puts  on,  aided  by  the  situation  in  which  it 
is  iband.  Thus  a  linear  scar,  or  a  round  or  oval  surface  scar  on 
the  arm,  ankle,  or  temple,  follows  bleeding ;  parallel  linear  scars 
OD  the  knns,  shoulders,  nape  of  neck,  or  other  fleshy  part  of  body, 
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♦ 
follow  cupping ;  a  cmcial  linear  scar  on  any  part  of  the  body 
would  indicate  a  boil  treated  in  the  usual  way;  two  parallel 
linear  scars  on  the  nape  of  neck,  shoulder,  or  inner  side  of  upper 
arm,  would  mark  a  seton,  and  a  depressed,  puckered  scar  on  the 
same  parts,  an  issue ;  a  honeycombed  disc  near  the  insertion  of 
the  deltoid  muscle  indicates  the  operation  of  vaccination;  a 
white  disc  with  dotted  border  may  fellow  a  boil  that  has  healed 
without  operation ;  and  every  form  of  cicatrix  in  the  neck,  on  the 
chest,  and  on  other  parts  of  the  body,  may  follow  scrofulous 
abscesses.  Scrofula,  syphilis,  and  lupus,  in  common  with  injuries 
by  gunshot,  burns,  and  escharotics,  may  leave  behind  them  scan 
of  every  size  and  form.  It  can  scarcely  be  necessary  to  add  that 
the  healing  of  scars  must  be  influenced  by  many  causes,  such  as 
age,  constitution,  and  states  of  health,  their  situation  on  flat, 
rounded,  or  hollow  surfaces,  on  parts  subject  or  not  subject  to 
motion,  and  in  the  direction  of  muscles  or  across  them.  The  dis- 
tinctness  of  scars  will  also  vary  with  the  complexion,  and  the  tint 
of  the  parts  adjacent.  Tlius  «>cars  are  less  apparent  in  persons  of 
fair  complexion,  when  the  skin  approaches  in  tint  to  the  white* 
ness  of  the  scar  itself,  and  more  distinct  over  a  blue  vein  or 
discoloured  portion  of  skin.  Hence  it  is  that  scars  arc  ren- 
dered more  visible  when  the  skin  is  reddened  by  blows  or 
friction. 

Age  of  scars. — As  has  just  been  stated,  all  scars,  whether 
arising  from  injury  or  disease,  are  first  red,  then  brown,  then 
white  and  glistening.  The  redness,  as  a  rule,  lasts  for  two,  three, 
or  four  weeks,  during  the  period  of  healing ;  the  brown  dis- 
colouration for  several  months,  or  even  for  a  few  years;  the 
bleached  appearance  for  the  rest  of  life.  But  the  length  of  each 
stage  is  subject  to  much  variation.  In  some  cases  of  small- 
pox, for  instance,  the  scars  are  white  and  shining  at  the  end 
of  six  months ;  in  others,  they  remain  brown  even  after  two  or 
three  years ;  and  scrofulous  ulcers  will  sometimes  leave  coloured 
scars  for  the  whole  of  life.  A  scar,  then,  that  retains  its  in- 
flammatory redness  cannot  be  of  long  standing ;  one  that  has  a 
brown  or  coppery  colour  may  have  existed  for  months  or  years ; 
a  white,  glistening  scar,  quite  free  from  colour,  must  have  been 
of  long  standing,  but  we  cunnot  even  guess  at  its  age. 

Some  scars  are  particoloured,  perhaps  brown  in  the  central 
parts,  with  a  white,  puckered  halo,  or  white  in  the  centre,  with 
a  margin  of  brown  spots.  Such  was  a  scar  from  a  boil  of  ten 
years'  standing.  It  was  a  white  disc,  with  a  circular  margin 
of  brown  spots.  Sometimes  we  have  an  opportunity  of  com- 
paring a  comparatively  recent  scar  with  one  of  longer  standing 
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from  the  same  cause,  as  in  a  prisoner  who  had  two  attacks  of 
herpes,  one  nnder  the  right,  the  other  under  the  left  cUvicle. 
The  first,  of  a  few  months'  standing,  displayed  the  rash  in  all 
its  details  in  dark  hrown ;  the  second,  of  many  years'  standing, 
consisted  of  a  group  of  scattered  white  cicatrices. 

2.  TcUtoo  markings. — ^The  presence  or  absence  of  these  marks 
may,  as  in  the  Tichbome  case,  prove  of  the  first  importance ;  and 
the  question  naturally  arises  whether  these  marks  can  ^sappear 
or  be  removed.  Most  tattoo  marks  are  certainly  indelible  if  not 
interfered  with.  But  that  they  may  in  some  cases  disappear  is 
proved  by  the  observations  of  Casper,  Hutin,  and  Tardieu; 
though  these  authorities  differ  widely  as  to  the  proportion  of 
cases,  Casper  alleging  the  high  firaction  of  1  in  9,  Tardieu  the 
much  lower  one  of  1  in  25.  Much  depends  on  the  kind  of  the 
colouring  matter  employed ;  and  Cinnabar,  blue  ink,  and  common 
ink  create  less  permanent  marks  than  Indian  ink,  soot,  or  washing 
blue,  coal  dust,  or  gunpowder.  Skilfully  performed  tattooing 
with  gunpowder  may  be  pronounced  indelible.  The  difference 
depends  on  the  relative  solubility  of  the  colouring  matters. 
When  they  disappear  the  colouring  matter  is  found  deposited  in 
the  nearest  absorbent  glands,  where  it  may  be  found  after  death. 
The  absorption  of  the  more  soluble  matters  is  rarely  so  complete 
as  not  to  leave  some  traces  behind. 

Tattoo  markings  may  be  removed  artificially ;  but  if  the  pig- 
ment be  deep  in  the  skin,  a  cicatrix  will  be  left  in  the  spot  where 
the  marks  existed.  An  experiment  was  made  by  Tardieu  on  a 
prisoner  who  had  a  crucifix  tattooed  with  Indian  ink  on  his 
fore-arm.  After  several  applications  of  acetic  add,  potash,  and 
hydrochloric  acid,  a  crust  fell  off  at  the  end  of  fourteen  days, 
leaving  only  a  fiat  scar,  without  a  trace  of  the  original  design. 
Escharotics  will,  of  course,  cause  the  disappearance  of  tattoo 
marks;  but  their  place  will  be  indicated  by  a  permanent  scar, 
and  that  scar  sunk  more  or  less  below  the  level  of  the  skin. 

In  regard,  then,  to  tattoo  marks  we  may  say  that  most  of 
them  are  indelible,  but  that  some  may  disappear  partially,  a  few 
entirely ;  and  that  if,  in  a  dead  body,  these  marks  have  disap- 
peared, the  colouring  matter  will  be  found  in  the  nearest 
lymphatic  glands. 

Rules  for  examining  Sear*. — Place  the  scar,  if  possible,  in  the 
bright  light  of  the  sun,  and,  in  the  case  of  small  and  delicate 
scars,  use  a  lens.  Measure  the  scar  carefully  with  compasses, 
and  note  its  exact  dimensions.  Record  the  form  and  colour  of 
tlie  several  parts  of  which  it  consists.  Redden  the  surrounding 
skin  by  blows  or  friction.     Note  whether  it  is  on  a  level  with,  or 
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sunk  beneath,  the  SQiroandiug  snrfaoe ;  and  whether  it.  moves  ' 
with  the  skin  or  remains  fixed. 

IdeniiflctUion  by   PAofo^ropA*.— Photographi   may   misl«^^  ^ 
when  used  in  respect  of  the  limbs,  hands,  feet,  and  parts  that 
are  not  in  focus.    But  they  may  render  great  service  when  w&\ 
are  dealing  with  parts  in  the  same  focus,  such  as  the  featnres. 
of  the  face.     But  this  remark  applies  rather  to  the  fixed  featorea 
than  to  the  expression,  which  is  not  qoite  the  same  in  any  two 
photographs  taken  by  the  same  master.     Even  the  outlines  of  ^ 
the  fixed  features  may  vary  according  as  they  are  in  light  or  in 
shadow.     In  the  Tichbome  case  photographs  of  Roger  Tichbome,- 
of  the  Claimant,  and  of  members  of  the  Orton  fiumily,  were  all 
used  at  the  trial;  and  were  so  far  serviceable  as  to  show  that    , 
the  Clamant* s  face,  and  especially  the  ear,  dififerod  widely  irom 
that  of  Roger  Tichbome  twenty  years  before,  and  also  that  the 
Claimant  bore  a  nearer  resemblance  to  members  of  the  Orton 
family  thnn  to  Roger. 

Identification  by  Stature  and  Qirth, — In  the  Tichbome  case 
these  points  came  into  play.  Arthur  Orion's  Re;^i8ter  ticket, 
issued  when  he  was  18,  showed  that  ho  was  5  feet  9^  inches  in 
his  shoes,  or  5  feet  9  inches  in  bis  stockings.  The  Claimant,  care- 
folly  measured  in  his  stockings  in  prison,  was  also  5  feet  9  inches. 
If,  then,  Arthur  Orton  stopped  growing  at  18,  he  and  the  Claimant 
might  be  one  and  the  same  person.  But  as  men,  one  with  another, 
grow  two  inches  by  the  time  they  reach  30,  there  is  a  strong  pro- 
bability in  favour  of  Orton  having  grown  taller,  and  therefore 
against  the  Claimant  and  Orton  being  one  and  the  same.  In  the 
case  of  Roger  Tichbome,  the  Carabineer,  the  stature  and  girth  of 
the  chest  were  also  put  in  evidence.* 

Identification  has  been  effected  by  comparing  a  recent  wound 
with  the  part  detached  from  it.  In  January,  1816,  when  freshly- 
fallen  snow  was  on  the  ground,  a  robbery  was  committed  at 
Sti^ny,  in  the  houfe  of  two  old  men.  Next  morning  several  s^Kits 
of  blood  were  seen  on  the  fioor  on  the  left  of  a  chest  of  drawers 
which  the  robbers  had  forced. f  Other  spots  were  found  on  the 
snow  in  the  direction  taken  by  the  robbers  when  they  quitted  the 
house,  and  always  on  the  left-hand  of  the  footsteps^.  A  shred  of 
membrane  was  also  found  on  the  road,  which  proved  to  be  a  por- 
tion of  skin.  On  searching  the  ncighbourhoo<l,  a  man  was  found 
with  his  left  hand  wounded.     Dr.  Lemoine  and  M.  Coeurderoi 

*  As  the  Tichborne  case  is  of  very  recent  occurrence,  and  it  is  pc^iblc  that 
some  fresth  light  ronv  soon  be  thrown  upon  it,  we  reserve  tlie  condeustni  his- 
tory of  the  case,  which  we  had  prepared  for  this  part  of  our  wurli,  and  shall 
insert  it  with  such  corrections  as  may  be  neccssarj,  in  an  appendix. 

t  Consult  Casi>er,  vol.  i.  p.  105. 
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•were  appointed  to  examine  him ;  and  they  agreed  that  the  woand 

was  probahly  inflicted  abont  the  date  of  the  robbery,  and  that 

,  Hife  piece  of  skin,  judging  from  its  sise  and  shape,  l^ad  formerly 

ooTOTed  the  injured  part.    The  accused  confessed  the  crime. 

^  Annates  d'Hygi^ne,'  Jan.  1847.) 

,  Tradulent  dUcolouration  of  the  hair. — ^The  question  whether 
hair  can  be  turned  from  dark  to  light  was  raised  in  Paris  in 
1882,  on  the  occasion  of  the  trial  of  one  B^noit  for  murder. 
>  Certun  witnesses  deposed  to  having  seen  him  in  Paris  at 
2  p.m.  with  black  hair;  while  others  declared  that  they  saw 
4dm  at  Versailles,  at  5  or  6  o'clock  the  same  evening,  with 
fiur  hiur.  The  colour  of  the  mim's  hair  was  jet  black,  and  it 
does  not  appear  that  he  wore  a  wig.  The  tribunal  consulted 
Orfila,  and  Michalon,  one  of  the  fint  hair-dressers  if  Paris,  as 
to  the  possibility  of  changing  the  hiur  from  dark  to  light. 
Hichalon  replied  in  the  negative;  but  Oriila  declared  that  it 
was  possible,  for  that  as  early  as  the  year  1806,  Vauquelin  had 
read  at  the  Institute  a  mimoire  on  the  property  chlorine  has 
of  giving  to  black  hair  all  the  lighter  colours,  and  even  of 
bleaching  it. 

This  case  led  to  careful  experiments  by  Orfila,  and  subsequently 
by  Devergie.  Orfila  examined  the  mode  of  turning  the  hair  from 
light  to  dark,  from  dark  to  light,  and  from  light  red  or  chestnut 
to  other  shades  of  colour.  Devergie  limited  himself  to  the  veri- 
fication of  Orfila's  experiments  on  the  effect  of  chlorine. 

1.  The  following  are  modes  of  changing  the  hair  from  light  to 
dark,  with  simple  rules  for  detecting  the  fraud. 

a.  Charcoal  and  grettse, — This  is  easily  detected  by  the  soiling 
of  the  fingers ;  and  by  placing  a  lock  of  the  hair  in  hot  water, 
when  the  grease  swims,  and  the  charcoal  falls  to  the  bottom. 

h.  SalU  of  bismuth,  lead,  and  silver, — The  hair,  previously 
freed  from  its  oil  by  liquor  ammonisB,  is  moistened  with  a 
solution  of  one  or  other  of  these  salts,  and  then  for  a  quarter  of 
an  hour  with  sulphuretted  hydrogen  water.  The  black  sulphides 
thus  formed  may  be  detected  by  steeping  a  lock  of  the  hair  in 
dUuto  nitric  acid,  and  testing  for  the  base.  More  than  one  of 
the  processes  used  by  the  photographer  would  efiect  the  same 
change. 

A  mixture  of  litharge,  chalk,  and  lime,  in  nearly  equal  proper- 
tions,  dissolved  in  water,  wps  found  very  effectual.  The  hair  was 
kept  moist  with  it  for  three  or  four  hours,  and  then  allowed  to 
dry.  The  chalk  and  oxide  of  lead  were  next  removed  with  dilute 
acetic  acid,  and,  lastly,  the  hair  was  rubbed  with  yelk  of  egg. 
The  colour  of  the  hair  was  thus  effectually  changed  without 
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injury  to  its  texture.  These  ingredieDts,  in  proportions  varying 
ftooonling  to  the  degree  of  change  required,  compose  the  linctura 
Pompeiana  of  the  dbops.  By  steeping  a  lock  of  the  hair  in  dilute 
nitric  acid,  the  ingredients  of  this  mixture  are  dissolved  with 
effervescence,  leaving  the  nitrates  of  lead  and  lime  in  solution. 

2.  Mode  of  changing  the  hair  from  dark  to  light. 

The  results  of  numerous  experiments  made  hy  Orfila  and 
Devergie  with  solutions  of  chlorine  of  different  strengths,  may  be 
thus  summed  up.  Black  hair  may  be  changed  to  various  lighter 
shades,  as  dark  and  light  chestnut,  dark  and  light  blond,  yellow, 
and  yellowish  white,  by  being  steeped  or  washed  a  longer  or 
shorter  time  in  solutions  of  chlorine  of  different  strengths.  But 
Orfila  erred  in  supposing  that  the  marked  effects  produced  by 
soaking  the  hair  in  a  solution  of  chlorine  could  be  obtained  by 
merely  combing  it  with  that  fluid,  for  hair  so  treated  is  but 
slightly  changed  even  after  many  repetitions  of  the  process. 
The  chlorine  is  readily  detected  by  its  odour,  even  after  washing 
the  hair  as  many  as  fifty  times  with  water ;  the  colour  of  the  hair 
is  peculiar,  by  no  means  uniform,  and  not  easily  confounded  with 
any  natural  colour ;  and  the  hair  itself  is  hard,  stiff,  and  brittle. 
(These  results  are  in  strict  accordance  with  those  of  my  own 
experiments) — (Q.).  Better  results  are  obtained  with  nitric  and 
nitro-muriatic  acid,  which,  diluted  with  60  times  their  bulk  of 
water,  impart  a  golden  tinge  to  dark  hair,  without  apparently 
injuring  its  texture.  Peroxide  of  hydrogen  is  now  largely  em- 
ployed by  hair-dressers  for  this  purpose.  All  these  processes 
occupy  some  time ;  and  the  fraud  is  easily  detected  by  chemical 
tests,  or  by  allowing  the  hair  to  grow,  or  even  by  stripping  the 
person,  and  comparing  the  hair  of  the  head  with  that  of  the 
covered  parts. 

The  hair  undergoes  a  marked  change  of  colour  in  the  course  of 
some  processes  of  manufacture.  In  turning  rollers,  for  instance, 
out  of  the  wood  known  as  "  green  ebony,"  light  hair  assumes  a 
green  tint.  A  similar  change  results  from  working  in  an  atmo- 
sphere containing  finely-divided  copper. 

The  effect  of  the  sudden  and  violent  emotions  of  fright  and  grief 
in  turning  the  hair  grey  is  well  known ;  and  a  like  change  may 
also  be  produced  by  disease  and  other  obscure  causes.  In  a  case 
related  by  Dr.  Gordon  Smith  a  complete  change  of  colour  in  the 
hair  of  the  whole  body  took  place  in  a  girl  thirteen  years  of  age  in 
a  single  night,  without  previous  indisposition  or  emotion.  Such 
changes  are  sometimes  permanent,  but  in  other  cases  the  colour  of 
the  hair  has  been  restored.  When  the  loss  of  colour  affects  the 
hair  of  the  head,  it  is  sometimes  limited  to  certain  portions  only. 
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One  other  question  relating  to  the  identity  of  the  Living 
remains  to  be  examined,  viz.,  JThai  decree  and  duration  of  light 
are  necessary  to  enable  an  observer  to  distinguish  the  features, 
so  that  the  person  mag  be  afterwards  identified  ?  That  a  very 
short  duration  of  a  brilliant  light  suffices  for  this  purpose  is 
shown  by  the  following  case : — A  lady,  on  her  way  f^m  India, 
awoke  in  the  middle  of  a  dark  night,  and  heard  some  one  stirring 
in  her  cabin.  A  sndden  flash  of  lightning  enabled  her  to  see  ^s- 
tinctly  a  man  rummaging  one  of  her  trunks,  and  so  to  discern 
his  features  as  to  identify  him  next  morning.  Some  of  the  stolen 
things  were  found  upon  him,  and  he  acknowledged  the  fact.* 

In  the  following  case,  the  question  arose  whether  the  light 
cansed  by  the  flash  of  a  pistol  would  suffice  to  discover  the  lace 
of  the  person  firing. 

The  Sieur  Labbe,  on  a  dark  night  in  May,  1808,  was  riding 
with  the  widow  Beaujean,  attended  by  a  servant  on  foot.  The 
servant  was  wounded  in  the  hand  by  a  gun  flred  through  a  hedge 
bordered  by  a  ditch ;  and  both  he  and  his  master  swore  that  they 
recognised  the  assassin  by  the  light  of  the  discharge.  An  accused 
party  who  was  arrested,  tried,  and  condemned  to  death,  appealed 
to  the  Court  of  Cassation ;  and  Gineau,  Member  of  the  Institute, 
and  Professor  of  Experimental  Physics  in  the  Imperial  College  of 
France,  was  consulted  as  to  the  possibility  of  identification  in  the 
manner  described.  Accordingly,  Ginean,  his  son.  Professors 
Dnpuis  and  Caussin,  and  others,  stationed  at  difierent  distances, 
to  witness  the  eflect,  caused  several  primings  to  be  fired  in  a  dark 
room.  The  light  though  strong,  but  fuliginous,  was  so  transient 
that  "  it  was  scarcely  possible  to  see  distinctly  the  form  of  a  head, 
and  that  of  the  face  could  not  be  recognised."  The  experiments 
were  then  repeated  in  the  court-yard  of  the  college,  the  gun  being 
loaded  with  powder,  but  with  the  same  results.  The  sentence 
was  reversed.^ 

These  exp)eriment8  did  not  convince  Foder^,  who  thought  that 
if  the  night  were  dark,  and  the  persons  within  six,  eight,  or  ten 
feet  of  each  other,  identification  was  possible :  and  the  results  are 
certainly  at  variance  with  the  opinions  of  persons  accustomed  to 
the  use  of  fire-arms,  as  well  as  with  our  own  experiments.  We 
repeatedly  recognised  the  face  of  a  friend  by  the  discharge,  in 
the  dark,  of  a  g^n  close  at  hand  (G.).  It  may  also  be  reasonably 
contended,  that  under  strong  excitement,  when  the  perceptions 
are  acute,  as  the  actions  are  rapid,  a  person  exposed  to  danger 
might  have  a  quicker  and  more  distinct  perception  than  an  ex- 

*  Montgomery :  *  Cyclopedia  of  Pract  Med  *  art.  Identity. 
t  Qooted  by  Beck  from  the '  CauMS  CVIdbres.' 


12  FESSONAL  IDEKTITT. 

perimenter.     The  qaestion,  then,  ig  one  which  admita  of  satis- 
factory solation  only  hy  collecting^  cases  of  this  class. 

The  following  case  occurred  in  England  in  1799.  One  Haines 
was  indicted  for  shooting  at  Edwards,  Jones,  and  Dowson,  Bow 
Street  officers,  on  the  highway.  Edwards  deposed  that,  in  con- 
sequence of  several  robb^es  near  Honnslow,  he,  with  Jones  and 
Dowson,  set  off  in  a  post-chaise  one  dark  night  in  November,  and 
were  attacked  near  Bedfont  by  two  persons  on  horseback,  one  of 
whom  stationed  himself  at  the  horses'  hesds,  and  the  other  at  the 
door  of  the  chaise.  By  the  flash  of  the  pistols  he  conld  distinctly 
see  that  the  man  at  the  chaise-door  rode  a  dark -brown  horse,  be- 
tween thirteen  and  fourteen  hands  high,  of  a  very  remarkable 
shape,  having;  a  square  head,  and  very  thick  shoulders,  and  alto- 
gether such  that  he  could  pick  it  out  of  fifty  horses :  he  had  since 
recognised  it.  He  also  perceived  by  the  same  flash  of  light 
that  the  man  had  on  a  rough  shag-brown  greatcoat.* 

A  few  similar  cases  have  occurred  in  England ;  and  there  is  a 
French  case  to  the  same  effect  in  the  Introduction  to  Fodere's 
•  Treatise'  (note  p.  28). 

II.   IDENTITT  OF  THE   DEAD. 

After  death  by  accident  or  violence,  and  in  cases  of  exhumation, 
the  medical  man  may  be  called  upon  to  assist  in  identifying  the 
entire  body ;  to  reconstruct  one  that  has  been  cut  to  pieces,  and 
the  parts  scattered ;  or  to  examine  a  skeleton  or  parts  of  it,  in 
order  to  determine  the  sex,  age»  and  probably  stature  of  the 
person  to  whom  it  belongs. 

By  careful  examination  he  may  ascertain  the  sex,  form  some 
judgment  of  the  age,  and  even  guess  at  the  trade  or  occupation 
by  the  muscular  development,  the  skin  of  the  palms  of  the  hands 
and  the  nails  (indicating  hard  work,  or  tlie  reverse),  and  the 
presence  or  absence  of  tattooing  so  common  in  soldiers,  sailors, 
and  the  idler  classes,  so  rare  in  others.  Stains  on  the  hands  or 
clothes  may  also  help  to  determine  the  employment.'f 

The  following  are  examples  of  successful  identification  : — 

Dupuytren  identified  a  murdered  man  chiefly  by  a  malforma- 
tion of  the  hip-joint ;  and  by  a  like  deformity  MM.  Laurent, 
Noble,  and  Vitry  a  corpse  buried  in  a  cellar  at  Versailles  three 
years.  The  body  of  M  aria  Martin  was  identified  eleven  months 
after  her  death  by  the  absence  of  certain  teeth  from  the  upper 

•  Montg^omcry :  'Cyclop,  of  Pract.  Med.,' art.  Identity, 
t  See  this  subject  treated  in  detail  in  the  Manuals  of  Briand  and  Cbaud^. 
7th  edition,  p.  56d. 
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and  lower  jaw,  and  by  signs  of  inflammation,  with  extensive  ad- 
hesions of  the  pleora,  answering  to  an  attack  of  inflammation  of 
the  chest,  from  which  she  was  proved  to  have  suffered  shortly 
before  her  mysterious  disappearance.     A  doubtful  case,  tried  at 
Edinburgh,  was  decided  by  a  dentist,  who  produced  a  cast  of  the 
gums.     The  scanty  remuns  of  the  body  of  the  Marchioness  of 
Salisbury,  discovered  in  the  ruins  of  Hatfleld  House,  were  also 
identified  by  the  jaw  •bone  having  gold  appendages  for  artificial 
teeth ;  and  the  identification  of  the  body  of  Dr.  Parkman  {see 
p.  32)  was  assisted  by  the  very  peculiar  formation  of  the  jaw,  and 
the  correspondence  of  part  of  it  with  a  cast  taken  by  a  dentist. 
In  some  remarkable  instances  an  imperfect  sort  of  identifica- 
tion has  been  effected  after  long  interment.     The  real  burial- 
place  of  some  distinguished  person  has  become  a  matter  of  dis- 
pute, and  a  coffin  such  as  was  likely  to  have  been  used,  has  been 
discovered  containing  the  remains  of  some  body.     In  such  cases, 
when  the  interment  took  place  several  centuries  before  in  a  leaden 
coffin  or  wrapper,  the  soft  parts,  though  retaining  their  form  at 
the  moment  of  exposure,  disappear  at  once  as  a  fine  dust.     But 
when  the  interment  is  more  recent,  the  body  may  be  completely 
identified.     The  finding  of  the  remains  of  Henry  IV.  in  Canter- 
bury Cathedral,  after  the  lapse  of  nearly  four  centuries  and  a 
half,*  is  an  example  of  the  first  class  of  cases ;  the  identification 
of  the  remains  of  Charles  I.,  after  165,  and  of  the  patriot  Hamp- 
den, after  185  years,  of  the  second  class.!    The  face,  notwith- 
standing its  disfigurement,  bore  a  striking  resemblance  to  the 
portrait  of  the  king  on  coins,  busts,  and  paintings,  and  the  fourth 
cervical  vertebra  was  found  smoothly  divided  transversely.     As 
this  case  is  an  excellent  illustration  of  the  condition,  after  165 
years,  of  a  body  suddenly  deprived  of  life,  embalmed  and  interred 
in  lead,  the  following  brief  particulars  are  added : — On  removing 
part  of  the  lead  coffin  an  inner  coffin  of  wood  much  decayed  was 
exposed,  and  within  this  the  body  wrapped  in  cere-doth,  into  the 
folds  of  which  an  unctuous  matter,  mixed  with  resin,  had  been 
poured,  so  as  to  exclude  the  air.     The  coffin  was  quite  full,  an4 
on  removing  the  covering  from  the  face,  the  skin  was  found  dark 
and  discoloured,  the  forehead  and  temples  well  preserved,  the 
cartilage  of  the  nose  gone,  the  characteristic  pointed  beard  per- 
fect, the  left  ear  entire,  and  the  left  eye  open  and  full,  though  it 

*  See  Feliz  Summerly'f  *  Haodbook  for  CHoterbory.' 
t  '  la  aocoont  ot  the  opening  of  the  Tomb  of  Charles  I.'  in  bir  Henry  Hal- 
fotd'9   *  Esnvs   and  Orations.'     The   bodies  ot  William  Buftis,  Henry  I., 
Biebard  I.,KixigJ<rfui,  and  Edward  I.,  have  at  different  times  been  more  or 
lass  compleiely  identified. 
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vaniihed  oo  etpomre.     The  head  wu  foand  loose,  and  wu  eaallj 

taken  ont  end  held  to  vieir.     It  woa  beery  end  wet,  with  e  liqnid 

tlBt  geve  to  writing-paper  and  linen  ■  grMniah-red  tinge.      The 

textures  of  the  seek  were  KiUd,  and  the  back  of  the  acalp  waa 

perfect  and  of  a  remarkably  trail 

f\g  I.  appeanuira   The  hair  of  the  bead 

was  a  heaatifhl  dark  brown,  that 

□fthe  beard  of  a  redder  tinL   The 

divided  miucle*  of  the  neck  were 

GODsiderably  retracted,   and    the 

amooth   aarhce    of  the  divided 

fbartb  vertebnt  was  vinbte 

A  redooed   copy  of  the  en- 

[   graving;   which    accompaniea  the 

)  descnptiou  is  noneied 

In  the  lame  vanlt  in  which 
Charles  I  was  interred  Uenrr 
:  VIII  had  been  deposited.  The 
leaden  coffin,  enclosed  in  a  thick 
elm  case,  appeared  to  have  been 
beaten  in  so  as  to  lea^e  an  open 
mg  iflTgc  enoogh  to  expose  a  mere 
skeleton  of  the  king  Hith  some 
beard  upon  the  chin  The  body 
Imd  then  been  interred  iSSjeare. 
The  senrch  for  the  body  of  Hampden  uas  made  on  the  21st  of 
Jnly,  1828,  in  the  presence  of  Lord  Nugent  and  others,  in  Hamp- 
den Church,  Bucks.  The  coffin  plate  being  corroded,  the  coffin 
■elected  fbr  eiamination  Has  assumed  to  be  his  in  coniiequence  of 
its  position  near  the  tablet  erected  to  his  wife.  It  was  a  lend 
ooffin,  enclosing  two  wooden  ones,  of  which  the  inner  one  whs 
filled  with  sawdust.  The  body  was  tightly  wrnjiped  in  three 
layen  of  cloth.  The  abdomen  had  fallen  in.  Tlie  face,  which 
was  white,  and  marbled  with  blood -vefsels,  showed  the  upper 
part  of  the  bridge  of  the  nose,  eyes  but  slightly  sunk,  aubnm 
bair  ail  inches  long,  strong  whiskers,  and  some  beard.  The 
upper  teeth  were  perrect,  and  those  that  remained  in  the  lower 
jaw  sound.  The  skull  was  well  formed,  and  the  forehead  brood 
and  high.  The  upper  eitremllit-s  were  muscular,  the  left  perfect, 
but  the  right  hand  wiis  detached,  the  bones  of  the  arm  having 
been  sawn  through.  Several  small  bonrs  of  the  hnnd,  but  no 
finger  nails,  were  foond  in  a  scpRrutc  cloth.  The  nails  of  the  left 
hand  were  entire.  The  left  shoulder  was  entire,  and  the  socket 
of  the  joint  white  ;  but  the  socket  of  the  right  dioulder  was  of  a 
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brownish  tint,  and  the  clavicle  hung  loose  and  detached  from  the 
acapnia.  The  body  was  5  feet  9  inches  in  height,  strongly  built, 
and  muscular.  The  exhumotion  confirmed  the  account  of  Hamp- 
den's death  as  given  by  Sir  Robert  Pye,  who  married  Hampden's 
eldest  daughter,  and,  at  the  same  time,  went  some  way  to  explain 
Lord  Clarendon's  account  of  the  shattered  shoulder  as  the  true 
cause  of  death.  The  dislocated  shoulder  was  probably  caused  by 
a  fall  from  his  hone.* 

A  quite  recent  and  most  interesting  case  of  identification  is 
that  of  the  great  traveller,  Livingstone— an  ununited  fracture 
of  the  humerus,  the  result  of  the  bite  of  a  lion,  was  sufficient 
identification  in  the  case  of  the  body  of  a  European  brought  from 
the  interior  of  Africa.  Coincidence  was  here  quite  out  of  the 
question. 

It  should  be  borne  in  mind  that  identification  after  these  long 
periods  of  time  is  only  rendered  possible  by  the  exclusion  of  the 
air  by  close-fitting  wrappers  and  sealed  coffins.  How  the  work 
of  identification  is  interfered  with  by  the  march  of  putrefaction 
under  ordinary  circumstances  of  interment,  and  how  it  may  be 
exceptionally  assisted  by  conversion  of  the  body  into  adipocere, 
will  be  shown  when  treating  of  Putrefaction, 

To  the  preservation  of  the  bones  it  is  imposubleto  set  any  limit 
of  time.  Those  of  King  Dagobert,  disinterred  from  the  Church 
of  St.  Denis,  after  1200  years,  others  from  Pompeii  after  1800, 
and  others,  as  parts  of  Egyptian  mummies  full  2000  years  old, 
attest  their  permanence.  There  is,  therefore,  no  medico-legal 
case  in  which  they  would  not  be  found  in  a  state  fit  for  examina- 
tion. 

The  cases  of  mistaken  identity  in  the  living  have  their  parallels 
in  the  dead,  as  the  following  case  will  show  : — 

A  resurrection -man  was  tried  for  raising  the  body  of  a  young 
woman  from  the  churchyard  of  Stirling,  nine  weeks  after  death. 
It  was  identified  by  all  the  relations  not  only  by  the  features,  but 
by  the  left  leg  being  shorter  than  the  right.  The  jury  was  con- 
vinced that  the  libel  wot  proven^  and  gave  a  verdict  accordingly. 
**  Now  I  am  certain  that  this  was  not  the  body  of  the  woman 
who  was  taken  from  the  churchyard  of  Stirling,  but  one  that,  at 
least  six  weeks  after  the  time  libelled,  was  buried  in  the  church- 
yard of  Falkirk,  from  which  she  was  taken  by  this  man,  who 
aUo  took  the  other  for  which  he  was  tried ;  she  also  was  lame 
of  the  left  leg :  thus,  though  guilty  of  the  ofience  laid  to  his 

•  <  Annosl  Begistei '  far  1828,  Chronicle  p.  03. 
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charge,  he  was  found  guilty  bj  a  mistake  of  the  coi^mw  delietL**^^ 
(Dunlop,  note  to  Beck's  '  Medical  Jurisprudence/) 

Cases  illustrative  of  the  possibility  of  dead  persons  bdng  nrifi- 
taken  for  living  ones,  not  merely  by  acquaintances  and  fHenda, 
but  by  parents  and  near  relations,  are  recorded  by  Smith,  and  by 
Dr.  Cummin,  in  his  lectures.     ('  Medical  Qazette,'  vol.  xix.) 

Calculation  of  Stature, — If  we  are  dealing  with  an  entire 
skeleton,  we  may  calculate  the  stature  of  the  person  to  whom  it 
belonged  by  adding  about  an  inch>and-a-half  for  the  soft  parts. 
If  the  bones  are  detached,  they  should  be  laid  out  as  nearly  as 
possible  in  the  natural  position,  and  then  measured,  making  al- 
lowance, as  above,  for  the  soft  parts. 

It  is  commonly  stated  that,  when  the  arms  are  stretched 
'  out  horizontally,  the  line  from  one  middle  finger  to  the  other  is 
equal  to  the  height.  This,  though  not  exactly  true  (and  less 
true  in  women  than  in  men),  may  be  used  to  detemiine  roughly 
the  stature  of  a  body  when  only  the  bones  of  an  arm  are  forth- 
coming. By  doubling  the  length  of  the  arm,  and  adding 
twelve  inches  for  the  clavicles  and  an  inch«and-a-half  for  the 
sternum,  as  suggested  by  Dr.  Taylor,  a  guess  may  be  made  at 
the  stature. 

M.  Sue,  more  than  a  century  ago,  collected  data  for  calculating 
the  stature  from  the  length  of  the  extremities.*  He  measured 
subjects  of  medium  height,  chosen  as  well  proportioned.  His 
measurements,  reduced  to  English  feet,  inches,  and  lines,  are 
given  in  the  following  table :  the  first  three  lines  of  which 
show  the  results  of  one  measurement ;  the  last  two  of  averages :  — 


Ago. 

Body. 

Trunk. 

Uppor 
Extremity. 

Tx)wer 
Extromitr. 

Ft.  In.  Lin. 

Ft.  In.  Lin. 

Ft.  In.  Lin. 

Ft.  In.  Lin. 

1  year    .     . 

2     0     0 

1     2     5 

0     9     7 

0     9     7 

3  years  .     . 

2  11     3 

1     8     4 

1     3     0 

13     0 

10  years  .     . 

3     1     0 

2     1     7 

1     8     4 

1     9  11 

14  years  .     . 

4  10     8 

2     5  11 

2     4     1 

2     4  10 

20-25  years  . 

5     8     2 

2  10     1 

2     8     0 

2  10     1 

Aocordinp  to  M.  Sue,  towards  the  20th,  and  from  that  to  the 
25th  year,  the  upper  border  of  the  symphysis  pubis  forms  the 


•  'Sur  lea  Proporti«'n»  du  Sqnclotte  dc  rHomme.'    Memoires  pn^scntt^s  h 
r  Acsd^mie  Boyale  des  Sciences)  turn.  ii.  1755. 
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eiaet  centre  of  the  body,  and  so  continues  till  in  old  age  the 
spine  beconiM  curved.  Before  twenty,  the  centre  of  the  body 
Yaries  aocordmg  to  the  age. 

But  Orfila,  by  measurements  both  of  the  subject  and  the 
skeleton,*  showed  that  these  statements  of  M.  Sue  must  be 
reoeiyed  with  caution.  Thus  of  44  males  (with  4  exceptions 
adults),  only  7  had  the  length  from  the  vertex  to  the  pubes 
exactly  equal  to  that  from  the  pubes  to  the  solo  of  the  foot ; 
while  in  23  instances,  the  former  measurement  exceeded  the 
latter ;  and  in  14  fell  short  of  it.  The  greatest  difference  on 
either  side  was  2^  inches  English.  Again,  in  not  one  out  of  7 
females  were  the  above  measurements  equal :  the  upper  half  of  the 
body  was  longest  in  6,  shortest  in  one.  The  males  on  an  average 
were  longer  from  the  vertex  to  the  pubes  by  more  than  \  inch, 
the  females  by  1^  inch. 

On  examining  the  tables  more  closely,  and  bringing  together 
the  instances  in  ^hich  the  length  from  the  vertex  to  the  pubes 
happens  to  be  the  same,  we  have  found  a  considerable  difference 
in  the  length  from  the  pubes  to  the  sole.  Of  fifteen  males 
measoring  2  feet  9  or  2  feet  9^  inches  from  the  vertex  to  the 
pubes,  one  measured  as  little  as  2  feet  7  inches  from  the  pubes 
to  the  sole,  while  another  measured  2  feet  11^ — a  difference 
of  4j  inches.  Agun,  of  five  females,  in  whom  the  upper 
measurement  was  2  feet  6f  to  2  feet  7  inches,  one  measured 
little  more  than  2  feet  4,  the  other  little  less  than  2  feet  S— -a 
difference  of  nearly  4  inches. 

So  that  in  using  Orfila's  measurements,  we  might  be  in  erroi 
to  the  extent  of  4  to  4|  inches.  His  measurements  of  the 
skeleton  exhibit  deviations  still  more  remarkable ;  for  in  one  in- 
stance  in  which  the  upper  part  of  the  body  measures  3  feet  1^, 
the  lower  part  measures  only  2  feet  8 — a  difference  of  5|-  inches ; 
and,  in  another,  in  which  the  upper  measurement  jm  2  feet  5 J, 
the  lower  measurement  is  2  feet  11^ — a  difference  in  the  oppo- 
site direction  of  6  inches. 

It  follows,  then,  that  M.  Sue's  fiicts  are  too  few,  and  his  state- 
ments too  general ;  and  that  even  the  more  numerous  and  exact 
measurements  of  Orfila,  if  used  to  determine  the  stature,  might 
lead  to  very  serious  error. 

Orftla's  measurements  of  the  cylindrical  bones,  which  he  used 
to  calculate  the  stature  of  the  skeleton  and  of  the  living  body, 
also  yield,  as  the  subjoined  tables  show,  very  unsatisfiictory 
molts: — 

•  <Trsit«  deMMsslDeUtiae,'  torn.  L  p.  106. 
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Stature  of  the  Skeleton  calculated  from  the  Length  of  the 
Cylindrical  Bones. — (Orfila's  second  table.) 

IsMSQTK  OP  BOITB. 

■TATumn. 

Humerus  (6  obs.) 
Ulna         7    „ 
Femur      7    „ 
TibU        7    „ 

Ft.  In.  Lin. 
1     1     0 

0  10    8 

1  6    1 
1     8    0 

Max. 
Ft.  In.  Lin. 
6     1     8 
6    18 
6    0     0 
5  10    6 

Min. 
Ft.  In.  Lin. 

5    9    9 

5     5    0 

5    7    0 

5    5    0 

Differenoe, 
In.  Lin. 
8     6 
8    8 
5     0 
5    6 

So  that  for  the  same  length  of  cylindrical  hone  we  may  have 
a  stature  of  from  three  and  a  half  to  eight  and  a  quarter  inches. 


Stature  of  the  Body,  calculated  from  the  same  data. 

(Orfila's  first  table.) 

LV5GTH  OV  BORB. 

STATUBB. 

Max. 

Min. 

Difference. 

Ft.  In.  Lin. 

Ft.  In.  Lin. 

Ft.  In.  Lin. 

In.  Lin. 

Humems(19obs.) 

1     2     6 

5     8     1 

5     4     6 

8     7 

Ulna        14    „ 

0  10     8 

5  10  10 

5    5     8 

5     2 

Femur      12    „ 

1     5    9 

5     9     8 

5     4    6 

5     2 

Tibia        11    „ 

1     2    5 

5     9     8 

5    4     6 

5     2 

Here,  then,  for  the  same  length  of  cylindrical  hone,  we  have  a 
variation  in  stature  of  from  more  than  three  and  a  half  to  more 
than  five  inches. 

This  minute  analysis  of  Orfila's  tables  is  rendered  necessary  by 
the  undue  importance  he  himself  nttachcd  to  them ;  for  he  says, 
"  we  are  certain  that  it  will  be  possible  in  the  greater  number  of 
cases,  on  consulting  these  tables,  and  on  having  regard  especially 
to  the  lengths  of  the  femur  and  humerus,  to  arrive  sufficiently 
near  the  truth."  Tliis  false  confidence  arose  from  his  not  having 
properly  tested  his  own  figures — an  omission  the  more  to  be  re- 
gretted, as  his  tables  have  been  used  for  practical  purposes. 
Thus,  Dr.  Henri  Bayard,  in  three  instances,  in  which  the  only 
parts  of  the  body  left  were  the  bones,  applied  Orfila's  data ;  in 
two  unsuccessfully,  but,  in  the  third,  with  a  success  which  is  oh- 
viously  attributable  to  a  coinddenoe. 


AGB  OJ  TBI  UTIHG. 


Nik. 

1 

p|l'p! 

1 

i 

i 

ta 

1 

1 

S  10 

1  T  iji  t  IM  1  e 

::: 

1(7 
1  1> 

;:; 

itftB 

OiOI 
0    «D 

It  u  obnooi  from  the  (oregiriTig  IMtmeott  thai 
■tatura  from  put*  of  the  body  or  ikeleUm  u  mnen  lett  i 
ttie  Frmch  uitbaritiei  bave  repreunteil  it  to  be.     (0.) 


Tbe  k«  deOiiM,  with  u 


■  Uic  pririlegte.  In 


nitiM,  tod  reqiaiuibilitiee  that  beloog  to  the  eevenl  periodi  of 
life.  It  rardj  bappem,  bowever,  that  tlie  medical  man  Ii  re- 
qoired  t«  giie  efidenM  on  thii  point ;  and  tbe  ocraiioDi  for  (o 
doing  irill  beeoBie  toi  Domcroiu  ai  oar  regiitiatiim  of  birthi  be- 
eomea  more  complete- 
It  i*  diiefljr  ai  a  preliminary  to  eomplete  p«TKinal  identlficatiou 
that  tb«  qneatioD  of  age  ii  importaiit,  and.  like  the  general 
((lUitioD,  it  diTidm  ilaelf  into  tvo  parti.  1,  Tit  Age  of  tie 
Linnfi  and  8,  Tkt  Aga  )^  Ike  Dead. 


Hnman  life  hai  been  artutrarilir  divided  into  nptennUl  and 
deoeonial  pcriodi,  and  certain  ngei  (the  dimacterica)  have  been 
q)edSed  ■*  epochi  of  umuoal  importance  and  daoger.  These 
diTwoD*  and  diitinetioni  are  wanting  in  the  prediion  iiiiini»eiji 
far  medico-legal  parpoaea.  Nor  do  the  aTeragei  of  Qaetelel 
baaed  on  tbe  aKertained  etatnre  and  weight  of  tbe  body  at  dif- 
tenot  agea,  admit  of  application  to  iodividaala,  and  the  nme  ob- 
joefion  appliei  to  the  poaition  of  the  centre  of  the  bod;  a*  a  t«it 
et  aga ;  for  tboogh  it  ma;  be  >tat«d,  in  general  termi,  that  at 
bjrtli  it  b  at  the  narel ;  in  the  adult,  at  the  pubea  j  for  intcr- 
nwiiliaN  agei,  at  intennadiate  points,  nearer  to  the  navel  in  the 
inCiDt,  and  to  tbe  pnbei  in  tboae  approaching  adalt  age ;  thii 
ilatcmant  ii  ineuet,  and  eipedallj  iu  woman,  in  whom  the  thigh 
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bones  being  sborter,  and  the  tnink  longer,  than  in  men,  the 
centre  of  the  body  is  above  the  pabes. 

The  facts  reUiting  to  the  period  of  puberty  in  the  two  sezea, 
and  of  change  of  life  in  women,  also  show  the  little  dependence 
to  be  placed  on  these  occurrences  as  indications  of  age.  The 
extremes  are  so  far  apart  that  the  averages  cannot  be  safely 
applied  to  individual  cases. 

We  have  more  precise,  though  still  very  imperfect,  means  of 
fixing  the  age  of  younger  persons,  in  the  sncoesuve  appearance  of 
the  teeth  both  of  the  first  and  second  dentition. 

The  first  set  or  milk-teeth  appear  in  the  follomng  order : — 

Central  incisors        ....     5 —  7  months 
Lateral  incisors        ....     6—  9      „ 

First  molars 8 — 15       „ 

Canine  teeth 15—18      „ 

Second  Molars  ....  18 — 24 


» 


The  milk-teeth,  then,  do  not  appear  at  the  same  age  in  all 
infants ;  while  some  are  born  with  the  incisors  above  the  gums ; 
others  have  no  teeth  till  the  end  of  the  second  year ;  and  a  few 
even  live  several  years  without  a  single  visible  tooth. 

The  order  and  probable  time  of  appearance  of  the  permanent 
set,  with  the  number  of  teeth  existing  at  each  age.  Is  shown  in 
the  annexed  table. 


1 
AGX.         1 

nrcnoKs. 

Cospidf. 

BICUSPIDS. 

MOLIBB. 

Central.  Lateral. 

Anter. 

Poster. 

Anter. 

Second. 

Potter. 

7  years. 

•  •  • 

•  •  ■ 

■  %  • 

•  •  • 

8  years. 

■  •  • 

... 

•  •  • 

9  years. 

•  ■  • 

•  ■  • 

10  years. 

J 

•  •  • 

11  years. 

4 

12— 12i. 

4 

4 

124-14. 

4 

4 

4 

18  —25. 

4 

4 

4 

4 

I 


As  it  was  thought  that  the  facts  of  this  table  might  be  em- 
ployed as  a  standard  of  comparison  in  determining  the  age  of 
ohiidren,  especially  of  those  employed  in  factories,  Mr.  Saunders* 

^  '  The  Taeth  a  Test  of  Age.'    By  Edwin  Saonders. 
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selectiDg  the  two  periods  of  9  and  13  yean,  observed  the  nrnnber 
of  teeth  exis^g  at  those  periods  in  many  hundred  children,  and 
obtained  the  following  results : — 

Of  467  boys  9  jfearg  of  age,  219,  or  nearly  one-half,  had  the 
nnmber  of  teeth  stated  in  the  table ;  namely,  4  central  incisors, 
4  lateral  indsors,  and  4  anterior  molars.  Of  251  girls,  of  the 
same  age,  168,  or  much  more  than  one-half,  had  the  same  number. 
Taking  the  two  sexes  together,  387  out  of  708  had  the  full  com- 
plement of  teeth.  The  remainder  in  both  sexes  consisted  of 
children  who,  in  place  of  4  of  each  kind,  had  a  smaller  number 
of  one  or  the  other.  In  a  large  proportion  of  the  children,  one, 
two,  or  three  of  the  four  lateral  incisors  were  wanting,  and  so  of 
the  other  teeth ;  and  in  52  cases  only  the  lateral  incisors  were 
abeent. 

If  then,  in  the  columns  of  the  table,  opposite  the  age  of  9 
years,  we  substitute  for  4,  the  numbers  1,  2,  3,  or  4^  and  assert 
that  whererer  any  of  these  numbers  are  found,  the  child  is  in  its 
9th  year,  our  assertion  will  be  borne  out  in  656  out  of  708  cases, 
or  about  IS  in  14.  In  the  remaining  52,  a  child  of  eight  might 
be  mistaken  of  one  of  nine  years. 

The  inquiry  respecting  children  who  had  attained  the  age  of 
13,  gave  the  folk>wing  results : — 

Rather  le»  than  half  the  boys,  and  more  than  half  the  girls, 
and  as  nearly  as  possible  half  of  the  two  sexes  taken  together, 
had  the  full  complement  of  teeth  entered  in  the  table  as  belong- 
ing to  children  of  12^  to  14 :  by  far  the  majority  of  both  sexes 
hskd  one  or  more  of  the  several  orders  of  teeth :  and  in  11  instances 
only  were  some  or  other  of  the  teeth  wholly  wanting.  In  three 
eases  a  child  of  13  might  have  been  mistaken  for  one  of  12  to  12^ ; 
in  one  for  one  of  11,  and  in  another  for  one  of  10.  In  a  vast 
majority  of  instances,  however,  a  child  having  one  or  more  of  the 
several  teeth  indicated  in  the  columns  of  the  table  opposite  12^  to 
14  years  had  completed  its  13th  year.* 

The  permanent  teeth  are  not  complete  till  the  denies  sapientuB 
make  their  appearance.  This  usually  happens  from  the  18th  to 
the  25th  year,  but  sometimes  much  later ;  and  a  case  is  recorded 
by  Dr.  Hamilton  of  a  man  of  80  who  died  from  the  irritation 
produced  by  cutting  a  wisdom-tooth. 

Some  stress  has  been  laid  as  a  test  of  age,  on  the  white  line  at 
the  margin  of  the  cornea,  known  as  the  arau  tenilis.  As  the 
arcus  is  occasioned  by  a  deposit  of  oil-globules,  which  may  take 
place  from  causes  other  than  advancing  age;  as  Mr.  Canton 

*  Ths  results  ben  ststcd  is  gcoersl  terms  were  given  in  the  first  edition  of 
this  wotk  fai  a  tsbulsr  form. 
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rqxnrts  cases  of  his  own,  or  on  the  aathorit j  of  others,  in  whidi 
it  has  been  present  at  42,  84,  33,  and  eren  28  years ;  and  as  we 
have  ourselves  seen  it  completely  formed  at  4&  and  89,  and  absent 
at  79  a^d  85,  it  is  obvious  that  this  appearance  must  either  be 
rejected  as  a  test  of  age,  or  only  used  in  healthy  persons  fiTing 
or  dead,  in  conjunction  with  other  signs  of  age.  (G.)* 

All  other  indications  of  age  in  the  Living,  such  as  graynesi 
or  baldness  of  the  hair,  and  loss  of  teeth,  are  deceptive.  Cases 
of  premature  old  age,  of  unusual  vigour  at  advanced  periods  of 
life,  and  of  restoration  to  the  aged  of  some  of  the  structures  and 
functions  proper  to  an  earlier  period  (e^.  the  cutting  of  teeth 
and  the  growth  of  coloured  hair ;  the  secretion  of  milk,  and  the 
persistence  or  return  of  the  menstrual  discharge),  may  prevent 
us  from  even  guessing  at  the  age.  On  the  other  band,  the  early 
occurrence  of  the  marks  of  puberty  in  both  sexes,  and  the  pre- 
mature or  very  late  appearance  of  the  menses  in  the  female, 
create  difficulties  in  rightly  estimating  the  age  at  earlier 
periods. 

II.  AGE   OF  THE  DEAD. 

In  the  bodies  of  persons  recently  dead,  we  have  the  same 
means  of  estimating  the  age  as  in  the  living ;  and  we  may  learn 
something  from  the  dissection  of  the  body.  Bony  deposits  in  the 
heart  and  arteries,  for  instance,  afford  a  strong  prolMibility  that 
the  subject  had  reached  a  mature  if  not  an  advanced  period  of 
life. 

The  state  of  the  bones  also  furnishes  some  clue  to  age,  both  in 
young  and  old.  Up  to  the  age  of  25  the  progress  of  ossification 
in  the  long  bones  affords  the  rcidiest  clue  to  the  age.  The  head 
and  tuberosities  of  the  humerus  blend  about  the  age  of  5,  and  are 
completely  united  to  the  shaft  about  the  age  of  20.  The  condyles 
unite  with  the  shaft  at  from  16  to  18.  The  head  and  trochanters 
of  the  femur  blend  with  the  shaft  at  about  the  age  of  18,  and 
the  condyles  with  the  shaft  at  about  20.  About  the  age  of  30, 
it  is  more  difficult  to  determine  the  age.  As,  however,  age  ad- 
vances certain  other  changes  occur.  The  cartilages  of  the  ribs 
become  ossified  by  degrees,  and  earlier  in  men  than  in  women. 
In  advanced  age  the  cartilages  of  the  larynx  are  converted  into 
bone.  The  sutures  of  the  skull  gradually  become  less  distinct  as 
life  advances.  The  frontal  suture  disappears  about  the  age  of 
puberty.  If  the  other  sutures  have  grown  indistinct,  we  may 
assume  that  the  age  was  not  under  50.     In  advanced  age  the 

*  On  the  Areas  senilis,  or  fkttr  degeneration  of  the  Cornea.    By  Edwin 
Csnton,  F.ILC.S.;  'Lancet,'  May  11, 1851. 
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interrertebral  discs  shrivel,  the  spioe  bends  forwird,  and  the  bodies 
of  the  TertebrsB  become  bevelled  off  in  front,  the  bones  in  general 
lose  weight,  and  those  of  the  sknll  become  thinner  through  the 
disappearance  of  the  diploe. 

Bot  the  jam  is  the  part  which  undergoes  the  most  marked 
dianges  with  age.  In  the  foetus  and  in  early  infancy  the  ramus 
and  body  form  a  very  obtuse  angle.  In  middle  life  they  form 
nearly  a  right  angle ;  but  in  old  age,  when  the  teeth  have  dropped 
out,  the  alveohur  border  is  absorbed,  and  the  jaw  reverts  to  the 
infimtile  type.  In  very  old  persons  the  jaw  has  the  characte- 
ristic appearance  shown  in  the  annexed  engraving : — 


SEX. 

This  subject,  like  the  foregoing,  divides  itself  into  two  parts. 
1.  The  8€x  of  the  Living -,  and  2,  The  Sex  of  the  Dead, 


I.  8KX  OT  THE  LITnrO — DOUBT7UL  8XX. 

The  question  of  sex  may  be  raised  in  reference  both  to  infants 
and  adults.  In  the  case  of  a  new -bom  child  the  issue  of  parents 
posscsnod  of  real  or  landed  property,  the  right  of  succession,  and 
should  it  die,  the  disposal  of  the  property  depends  on  the  sex. 
If  a  wife,  being  tenant  in  taiUmale,  is  delivered  of  a  son  bom 
alive,  the  husband's  right  is  secured;  but  the  property  passes 
from  lum  if  she  gives  birth  to  a  daughter.  This  fbrm  of  succes- 
non  is  termed  tenamcy  by  the  curtesy. 

It  may  be  necessary  also  not  merely  to  ascertain  the  sex,  where 
that  can  be  done,  but  in  doubtful  cases,  to  determine  which  sex 
predominates;  for  it  appears,  on  the  authority  of  Coke  upon 
Littleton,  that  "  an  hermaphrodite,  which  is  also  called  Andro- 
gynous, shall  be  heire,  either  as  male  or  female,  according  to  that 
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kind  of  tbe  sexe  which  doth  prevail,  and  accordingly  it  onght  to 
be  baptized/' 

The  question  of  sex  may  also  arise  at  a  later  period,  as  in  the 
cose  qnoted  by  Beck  of  a  young  nobleman  of  donbtful  sex,  whose 
parents  consulted  a  medical  man  whether  the  education  should 
be  that  of  male  or  female. 

There  are  three  conditions  of  the  organs  of  generation  which 
may  present  difficulties  to  the  medical  examiner. 

1.  The  organs  of  a  male  may  resemble  those  of  the  female. 

2.  The  organs  of  a  female  may  resemble  those  of  the  male. 

3.  The  orgnns  of  the  two  sexes  may  be  blended. 

1.  Tbe  organs  of  a  male  may  resemble  those  of  the  female. 
(Androgyni.)  Tbe  most  common  malformation  of  this  sort  con- 
sists of  a  small,  imperfect,  and  imperforate  penis,  a  short  canal 
beneath  it,  and  a  cleft  scrotum,  b«»u-ing  respectively  some  resem- 
blance to  the  clitoris,  vagina,  and  labia  of  the  female.  Each 
section  of  the  scrotum  may  contain  a  testicle,  but  the  testes,  one 
or  both,  may  be  lodged  l)ehind  the  external  ring.  Tbe  short 
canal,  or  cul^  de  sac,  which  replaces  the  urethra  and  opens 
at  tbe  base  of  the  penis,  or  in  the  perineum,  near  the  anus,  is 
found  to  communicate  with  the  bladder.  It  is  often  enlarged  at 
its  commencement,  so  as  to  resemble  the  vagina ;  and  has  been 
even  made  to  discharge  its  sexual  function.  From  the  position  of 
the  opening  of  the  urethra  beneath  the  imperforate  penis,  these 
persons  are  called  hypospadians. 

The  presence  of  testicles  in  the  folds  resembling  the  labia,  or  in 
the  groin ;  the  communication  of  the  opening  beneath  the  imper- 
forate penis,  or  in  the  perineum,  with  the  bladder ;  the  absence  of 
any  organ  corresponding  to  the  uterus ;  and,  in  the  adult,  the 
absence  of  menstruation — enable  us  at  once  to  determine  the  sex. 
In  most  of  these  cases  the  build  of  the  body,  the  muscular  de- 
velopment, the  voire,  the  tastes  and  habits,  are  more  those  of  a 
man  than  of  a  woman.     Many  cases  answering  to  this  description 
are  on  record;  and  there  are  preparations,  casts,  models,  and 
drawings,  illustrating  these  malformations  in  most  of  our  mu- 
seums.    The  following  case  by  Mr.  W.  Loney  (*  Lancet,'  May  7, 
1856)  is  a  good  illustration  : — Jane  W— ,  a  lunatic,  twenty- 
eight  years  of  age,  wns  admitted  into  the  Macclesfield  workhouse. 
She  excited  suspicion  by  her  unwillingness  to  be  washed,  and  on 
being  examined,  was  found  to  have  a  penis  two  inches  long,  and 
the  same  in  circumforence,  placed  on  the  pubes,  just  abore  and 
between  the  external  labia ;  with  a   well-defined  prepuce,  which 
could  be  moved  at  pleasure,  causing  a  slight  erection.     Just  below 
this  was  an  opening  so  small  as  scarcely  to  admit  the  little  finger. 
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and  a  ligamentoni  band  oonld  be  felt  at  about  three  inches  distance 
from  its  month.  The  urethra  could  not  be  seen,  but  a  catheter 
was  passed  into  the  bUuldcr  through  this  opening.  The  penis  was 
imperforate.  The  hair  of  the  head  was  short  and  curly,  like  a 
man's ;  the  limbs  very  muscular  and  hairy ;  and  the  Yoice  ex- 
ceedingly rough  and  masculine.  The  mammsD  were  entirely 
absent,  and  there  was  more  hair  than  usual  about  the  pubes.  She 
had  never  menstruated.  Her  taste  was  so  depraved  that  she 
would  eat  old  poultices  with  great  delight.  She  was  strong  and 
healthy,  and  annoyed  the  young  women  in  the  same  ward  by  the 
display  of  her  amatory  propensities.  But  there  are  cases  in 
which  sn  enlargement  of  the  breasts,  coupled  with  a  preference 
for  the  society  of  the  male,  might  mislead  if  the  organs  of  gene- 
ration were  not  examined ;  and  in  some  instances  the  absence  of 
the  sexual  passion  creates  uncertainty. 

Sometimes  the  penis,  well  or  ill-formed,  is  confined  to  the 
scrotum  by  a  peculiar  formation  of  the  integuments.  This 
malformation,  with  the  other  deviations  from  the  normal  structure 
just  described,  occurred  in  two  cases,  one  a  negro,  the  other  a 
European,  of  which  Cheselden  gives  engravings ;  and  in  the  case 
of  a  child  baptized  and  brought  up  as  a  girl,  Mr.  Brand  by  a 
slight  incision  liberated  the  restricted  parts,  and  proved  to  the 
parents  that  they  had  been  mistaken. 

Another  malformation  belonging  to  thia  division,  which  might 
possibly  give  rise  to  doubt,  coiunsts  in  a  deficiency  of  the  ante* 
rior  wall  of  the  urinary  bladder,  and  of  the  corresponding  part  of 
the  abdominal  walls,  their  place  being  occupied  by  an  irregular 
red  and  sendtire  mass,  with  the  ureters  opening  upon  it.  The 
penis  is  short,  imperfect,  and  imperforate,  and  the  vesicule 
seminales  open  in  a  small  tubercle  at  its  root,  or  on  the  red  and 
sensitive  surface.  The  testicles  are  g^erally  well  formed,  some- 
times contained  in  the  scrotum,  sometimes  to  be  felt  in  the  groin, 
or  they  have  not  descended.  The  sexual  appetite  may  be  strong, 
weak,  or  altogether  wanting.  Those  who  have  this  malforma- 
tion are  called  epispadians, 

2.  The  female  organs  may  resemble  the  male.  (Androgynie.) 
The  malformations  belonging  to  this  chiss  sre  an  enlarged 
clitoris,  and  a  prolapsus  uteri.  In  the  first  case — that  of  enlarged 
clitoris — the  absence  of  testicles  from  the  labia,  the  presence  of 
a  vagina  and  uterus,  the  occurrence  of  menstruation — ^these  singly 
or  combined,  render  the  distinction  easy.* 

Sir  Everajd  Home  mentions  an  instance  in  a  Frenchwoman 


"  For  casfs  niustntlre  of  this  msIfonnaUon  consult  the  'C^rcof  Anrntoiny 
sad  Plijsiolof7,*  art  Hsnn^hroditism. 
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haTing  a  prokptof  evident  on  intpec^n,  who  laid  ohum  to  the 
male  lex,  and  was  shown  as  a  curionty.  And  of  the  seoond  forai 
of  malformation  Mahon  relates  the  case  of  one  Margaret  Ifalanre, 
exhibited  at  Pftris  in  1693,  dressed  as  a  man,  and  alleging  that  she 
possessed  and  ooald  use  the  organs  of  both  sexes.  Sevml  phy- 
sicians and  sargeons  certified  that  she  was  an  hermaphrodite ;  hot 
Saviard,  an  eminent  surgeon,  being  incrednlons,  examined  her  in 
the  presence  of  his  brother  practitioners,  and  found  a  proUpeos 
uteri,  which  he  reduced. 

8.  The  organs  of  the  two  sexes  may  be  blended. 

Many  cases  of  tlus  imperfect  approach  to  the  true  hermaphro- 
dite are  on  record.  In  some  an  ovary  has  been  found  on  the  left 
nde,  and  a  testis  on  the  right ;  in  others  the  position  of  these 
organs  has  been  reversed ;  and  in  a  third  dass  of  oases  the  ex- 
ternal organs  have  approximated  closely  to  the  female  type,  and 
the  internal  to  the  male,  or  the  reverse.*  But  no  case  of  real 
hermaphroditism,  the  organs  of  the  two  sexes  bdng  perfectly 
developed  in  the  same  person,  is  on  record. 

In  examining  cases  of  doubtful  sex,  the  following  points 
should  be  attended  to : — ^The  size  of  the  organ  corresponding  to 
the  penis  or  ditoris,  and  whether  it  is  perforate  or  imper- 
forste ;  the  form  and  mode  of  attachment  of  the  prepuce ;  the 
presence  or  absence  of  parts  corresponding  to  the  nymphs; 
the  presence  or  absence  of  testicles.  The  opening^  that  exist 
must  be  carefully  examined  with  a  sound,  to  ascertain  whether 
they  communicate  with  the  bladder  or  uterus,  or  are  merely 
emit  de  sac;  and  inquiry  should  be  made  respecting  the  exist- 
ence of  the  menstrual  discharge,  or  of  vicarious  discharges.  The 
general  conformation  and  appearance  of  the  body  should  also 
be  observed,  including  the  growth  of  the  beard,t  and  of  hair 
on  different  parts  of  the  body ;  the  formation  of  the  shoulders 
and  hips;  the  development  of  the  breasts;  the  fulness  of  the 
thighs;  the  tone  of  the  voice;  and  the  feeling  and  conduct 
towards  other  sex. 

II.   sex   OF  THE   DEAD. 

When    the   entire    body   is  submitted    to  inspection,   there 

*  See  the  esse  of  Danje  or  Berricr  In  Cammin's  Lectares,  *  Med.  Qnx.*  toI. 
xii.  t  ftnd  f6r  caees  of  the  last-named  malforroi^ion,  occurring  both  ivi  man 
snd  animals,  the  Tery  complete  and  learned  paper  on  Uermaphroditism  in  the 
'  Chrolopndia  of  Anatomy  and  FhjaioloKy.' 

T  The  curioos  case  given  bv  Dr.  Chowne  of  an  otherwise  well'dereloped 
female  with  copious  b^rd  ana  whiskers,  cautions  us  not  to  attach  too  much 
importance  to  aoT  siuffle  sign  detailed  in  the  text.  For  the  case  itaell^  and  a 
learned  history  oi  similar  instances,  see  *  Lanoet,'  1862,  voL  i.  p.  481. 
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dXKild  be  no  diffleult?  in  determiDii^  th«  wi,  axoept  in  tfaou 
ntv  inaUnon  in  which  tba  ohuartan  ot  ths  two  wxa  m 
blended ;  wid  in  thae,  the  wi,  which  could  not  be  determined 
daring  life,  mmy  be  Mcerteined  bj  diMection. 

Bnt  when  the  qneation  of  lex  ii  raiud  after  death,  it  ii 
geoerallj  in  refbrance  to  the  ilieleton,  or  aome  put  of  the 
oaaeon*  ejetem,  in  which  the  following  dilTerenaea  are  oheerr- 
•bk:— 

The  boti  of  the  female  are  lighter,  more  cellular,  emoother, 
and  lea  curved,  than  those  of  the  male :  the  procesiei  le« 
marked,  and  the  joint*  imatler.  The  thtU  of  the  female  is 
■mailer,  more  ovoid,  more  bulging  at  the  ndea,  aod  longer 
behind  the  foramen  magnnm ;  the  face  more  oral,  the  fronUl 
nnnaea  lea  itronglj  marked,  the  noatrili  more  delicate,  the 
jaw>  and  teeth  imaller,  and  the  chin  lee*  prominent.  The 
eietl  ot  the  female  ii  deeper  than  that  of  the  male ;  the  it«mQm 
aborter  and  more  convex ;  the  enmTDrm  cartU^te  thinner,  and 
oaaifled  later  in  life;  the  riba  arniUer,  and  the  oartilagee  longer. 
The  verUbral  mlwHs  i>  longer,  aad  the  bodice  of  the  vertebra 
are  deeper  in  the  female  than  in  the  male.  The  pelaU,  bow- 
ever,  present*  the  most  itriking  contratt.  The  iHa  are  more 
expanded  and  horiionlal  in  the  female ;  the  aacram  mare  ooo- 
Mve  i  the  pnbea  more  ahaUow  ;  the  angle  formed  hj  the  descend- 
ing nuni  more  obtnie ;  the  pntuc  arch  wider,  the  tuberouties  of 
the  iKhia  more  Isrgelj  separated;  the  foramen  ovale  larger, 
more  triangnlar,  and  more  obliqoe ;  the  icetabnla  wider  apart ; 
the  entire  pelvia  more  •halloir,  bnt  larger  in  it*  oatlet*  than  in 
the  male.  These  diflenmcca  are  shown  in  the  anoeied  engnv- 
b^  in  wliich  A  represent*  the  male,  and  B  the  female  pelvis. 

The  difference  between  tba  male  and  female  ikeleton  is  less 
■tronglf  marked  before  the  age  of  pnberty. 

Fig.  3. 
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The  following  table  ihowg  the  respective  meesnrements  of  the 
male  and  female  pelvis  at  the  brim  : — 

Mftle.  Female. 

Antero-posterior,  or  conjugate  diameter    4    in.  4-^  in. 

Transverse ^   »»  H 

Oblique 4^  „  5 

(Quain  and  Sharpey.) 

This  groop  of  snbjectfl — identity,  age,  and  sex — may  be  ad* 
vantageously  brought  to  a  dose  by  three  cases,  one  in  the  living, 
and  two  in  the  dead,  in  one  or  other  of  which  the  question  of 
identity,  in  most  of  the  forms  it  is  likely  to  assume,  will  receive 
ample  illustration.  The  Tichbome  case,  which  would  have 
formed  a  fitting  pendent  to  that  of  Martin  Guerre,  will  be  found 
at  length  in  an  appendix. 

1.  The  case  of  Jfariin  (7«tfrr«.— More  than  three  centuries 
ago  (in  1539)  a  marriage  took  place  at  Artigues,  in  Languedoc, 
between  two  children  about  11  years  old.  The  husband  was  one 
Martin  Guerre,  the  wife  one  Bertrande  de  Hois.  After  the  lapse 
of  nine  years  a  son  (Sanxi)  was  born,  under  peculiar  circum- 
stances, known  only  to  the  parents.  Martin  was  an  elder  son, 
and  was  settled  in  the  same  village  with  his  father.  Martin 
having  robbed  him  of  some  corn,  and  fearing  detection,  dis- 
appeared, and  was  not  heard  of  for  eight  years.  In  this  interval 
his  father  died,  leaving  four  daughters  under  the  guardianship  of 
a  younger  brother,  Pierre.  Meanwhile  the  absent  Martin  en- 
listed as  a  soldier,  and  had  for  comrade  one  Arnauld  de  Tilh  (or 
Dntille)  alitu  Pansette,  a  man  of  known  bad  character,  who  lived 
with  Martin  on  such  terms  of  intimacy  as  enabled  him  to  become 
possessed  of  all  his  secrets.  Martin  lost  a  leg  in  the  wars,  and 
being  taken  ill,  and  thinking  himself  about  to  die,  gave  Arnauld 
what  he  had  about  his  person.  At  the  end  of  the  eight  years, 
this  Arnauld,  thus  possessed  of  Martin's  secrets  and  personal 
property,  and  having  been  mistaken  for  Martin  by  some  friends 
of  his,  presented  himself  at  Artignes,  and  was  at  once  accepted  as 
the  real  Martin  Guerre  by  his  uncle,  sisters,  and  all  his  friends 
and  acquaintance,  and,  most  strange  to  say,  by  Bertrande  hen-elf, 
who,  having  been  warmly  attached  to  her  husband,  welcomed  the 
new-comer  with  unfeigned  affection,  and  bore  him  two  children, 
one  of  whom  died  young.  Arnauld  lived  with  his  comrade's  wife, 
and  surrounded  by  his  comrade's  relatives,  friends,  and  acquain- 
tance, for  three  years ;  when  a  soldier  passing  through  the  village, 
startled  Bertrande  with  the  intelligence  that  her  husband  Martin, 
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who  bmd  lost  a  leg  in  battle,  was  living  in  Flanders.  Bertrande, 
disturbed  but  nnconvinoed,  went  to  a  Notary  and  bade  him  draw 
np  a  record  of  the  soldier's  statements ;  but  she  took  no  further 
notice  of  them,  and  continued  to  live  with  Amauld  as  before. 
After  three  years  Pierre,  the  uncle,  quarrelled  with  Amauld,  and 
would  have  killed  him  but  for  the  interference  of  Bertrande.  Soon 
after,  in  consequence  of  a  village  quarrel,  Amauld  was  arrested, 
and  imprisoned  at  Toulouse,  and  thereupon  the  uncle  with  other 
relatives  tried  to  persuade  Bertrande  to  denounce  him  as  an  im- 
postor ;  but  she  resolutely  refused,  alleging  that  he  must  "  either 
be  Martin  Guerre  or  the  Devil  in  his  skin ;"  and  when  he  was 
released  on  bail,  received  him  as  before  with  every  mark  of 
affection.  But  the  next  day,  the  uncle,  pretending  to  act  under 
a  power  of  attorney  in  Bertrande's  name,  arrested  Amauld, 
charging  him  with  fraud  and  deception.  The  case  wss  tried  at 
Bieux,  the  uncle  alleging  that  the  prisoner  was  not  Martin 
Chierre  but  Amauld  de  Hlh,  known  to  many  persons  in  the 
district  from  his  youth  as  of  bad  character.  On  the  part  of  the 
prisoner,  on  the  other  hand,  all  the  facts  connected  with  his  early 
and  complete  recognition  were  adduced,  and  his  perfect  know- 
ledge of  matters  the  most  trivial  and  the  most  secret,  backed  by 
Bertrande's  upright  character,  blameless  life,  and  strong  affection. 
Witneaes,  150  in  number,  were  then  called,  of  whom  between 
90  and  40  had  no  doubt  of  the  identity  of  the  accused  with  Martin 
Guerre,  50  declared  him  to  be  Amauld  de  Tllh,  and  60  said  they 
were  so  perplexed  by  the  resembbnce  between  tbe  prisoner  and 
Martin,  both  of  whom  they  had  known  intimately,  that  they 
could  come  to  no  conclusion.  The  son,  Sanxi,  was  then  brought 
forward ;  and  though  no  resemblance  could  be  traced  between  him 
and  the  prisoner,  he  was  pronounced  to  have  the  family  look,  and 
to  be  as  like  the  four  sisters  of  Martin  Guerre  "as  one  egg  is  like 
another  egg."  The  judge,  on  summing  up  the  evidence,  gave 
sentence  against  the  prisoner,  as  an  impostor,  adulterer,  and 
usurper,  and  condemned  him  to  be  beheaded  and  quartered.  But 
he  appealed  to  the  Parliament  of  Toulouse,  which  instituted  a 
new  inquiry.  Tbe  prisoner,  on  being  confronted  with  Bertrande, 
ssid  he  would  abide  by  her  decision,  and  place  his  life  in  her 
hands.  Would  she  swear  that  he  was  not  Martin  Guerre? 
Bertrande  answered  "  that  she  could  neither  swear  nor  believe 
it."  Thirty  new  witnesses  were  then  called,  of  whom  10  swore 
that  the  prisoner  was  Martin  Guerre,  7  tliat  he  was  Amauld  de 
Tilh ;  the  rest  spoke  doubtftiUy.  An  uncle  of  Amauld  and  some 
of  his  friends  said  they  bad  recognised  the  prisoner  as  Amauld 
from  the  first,  but  asngned  reasons  for  not  having  exposed  him. 
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The  evidence  of  the  witnesses  as  to  the  personal  characterisUos 
of  the  two  men  led  to  the  conclusion  that  there  was  little  resem- 
hlauoe  hetween  them.     Martin  was  descrihed  as  tall  and  dark, 
spare  in  hody  and  limh,  with  his  head  sank  between  the  shoulders, 
a  forked  cnrved  chin,  a  hanging  lower  lip^  a  large  tumed-np  nose, 
an  ulcer  on  the  face,  and  a  scar  on  the  brow ;  while  Amauld  was 
short,  thick'Set,  and  corpulent,  had  a  stout  leg  and  no  stoop,  a 
different  set  of  features,  and  scars  on  the  face  about  which  the 
witnesses  could  not  agree.  But  the  prisoner  had  double  eye-teeth 
in  the  upper  jaw,  a  soar  on  the  forehead,  the  nail  of  the  fore- 
finger of  the  left  hand  sunk  in  the  flesh,  three  warts  on  the  right 
hand  and  one  on  the  little  finger,  all  which  peculiarities  were 
recalled  by  the  witnesses  as  belonging  to  Martin  Querre.  Martin's 
shoemaker  deposed  that  his  shoes  had  to  be  made  a  fourth  longer 
than  those  of  Amauld.     Martin,  too,  was  a  skilled  fencer  which 
Amauld  was  not,  and  Amauld  could  not  speak  even  a  few  words 
of  Martin's  native  Basque  language.  One  witness  (Jean  Espagnol, 
an  innkeeper)  asserted  that  Amauld  had  confided  to  him  in  the 
strictest  secrecy  all  the  facts  relating  to  his  close  intimacy  with 
Martin,  and  consequent  knowledge  of  all  his  secrets. 

The  Parliament  of  Toulouse  found  the  evidence  on  the  whole 
so  conflicting,  attached  so  much  weight  to  the  spontaneous  recog- 
nition of  Amauld  by  those  who  might  be  presumed  to  be  the  best 
possible  judges,  and  to  his  admitted  resemblance  to  the  four 
sisters  of  Martin ;  while  on  the  other  hand,  the  lapse  of  time  in 
the  case  of  a  lad  who  left  his  native  village  when  only  20  years  of 
ag^,  added  to  the  hardships  and  vicissitudes  of  a  soldier's  life, 
would  serve  to  explain  even  marked  changes  in  form  and  face, 
and  thef^iilure  to  recollect  the  words  of  his  native  tongue,  which, 
indeed,  he  might  have  forgotten  before  he  left  bis  native  village ; 
all  these  considerations  inclined  them  to  give  their  sentence  in 
favour  of  the  prisoner.      But  at  this  juncture  a  man   with  a 
wooden  leg,  calling  himself  Martin  Guerre,  appeared  in  court. 
He  was  immediately  arrested,  shut  up,  and  secretly  examined ; 
when  he  displayed  the  same  knowledge  of  facts  respecting  his 
village,  acquaintances,  and  family  as  Amauld  had  done;  and  when 
confronted  with  the  prisoner,  bore  the  test  of  cross-examination 
equally  well,  but  often  answering  with  less  readiness,  and  even 
less  minuteness  of  detail.     He  was  then  brought  face  to  face  with 
members  of  the  family  of  Martin  Guerre — the  brother  of  Amauld 
having  absconded  and  refused  to  appear.     The  sisters  of  Martin 
Guerre,  as  they  entered  one  by  one,  and  glanced  at  the  new 
comer,  threw  their  arms  round  his  neck,  burst  into  tears,  called 
him  their  real  brother,  and  asked  his  pardon  a  thousand  times 
for  having  allowed  themselves  to  be  deceived;  and  Bertraude, 
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too,  DO  sooner  caught  light  of  him  than  she  fell  on  her  knees 
befive  him,  urging  in  her  exculpation  of  the  wrong  she  had  un- 
wittingly done  him,  the  astonishing  resemblance  between  him  and 
the  yilhuD  who  had  deceived  her,  and  the  readiness  with  which 
his  own  sisters  and  all  the  villagers  of  Artignes  had  recognised 
him.  The  same  rerulsion  of  feeling  showed  itself  in  soooession 
in  all  who  had  borne  witness  in  Amaold's  favour ;  and  the  judges, 
convinced  by  the  tears  and  passionate  grief  of  the  loving  wife, 
reinstated  Martin  Querre  in  all  his  rights,  and  condemned  Amauld 
de  Tllh  to  be  hanged  and  burnt.  Before  his  execution,  the  im- 
postor made  a  full  confession  of  his  guilt. 

2.  Cote  ofHouet.  In  the  year  1821,  Madame  Honet»  a  widow 
kdy,  resident  at  Pkms,  disappeared ;  and  Bastien,  Robert,  and 
Robert's  wife,  suspected  of  having  made  away  with  her,  were 
tried  before  the  Court  of  Assize ;  but  for  want  of  evidence,  set 
at  liberty.  In  consequence,  however,  of  information  subse- 
quently obtained  touching  a  body  said  to  have  been  buried  about 
eleven  years  in  a  garden,  the  remains  were  so  completely 
identified,  and  the  manner  of  the  death  so  clearly  shown,  that 
the  prisoners  were  convicted  and  punished. 

After  excavating  different  parts  of  the  garden,  a  workman  hit 
upon  a  hollow  spot,  which  was  found  to  contain  the  remains  of  a 
human  body,  reduced  almost  to  a  skeleton.  A  drawing  was  made 
of  the  parts  in  situ.  The  figure  lay  on  the  left  side,  with  the 
head  bent  on  the  neck,  the  vertebral  column  curved,  and  the 
right  fore-arm  raised,  so  that  the  hand  nearly  touched  the  fiue. 
The  pelvis  was  turned  obliquely  upwards ;  the  thigh-bones  were 
nused,  and  the  legs  crossed  beneath  them.  The  prevailing  colour 
of  the  remains  was  yellowish-brown,  but  the  parts  in  contact 
with  some  of  the  long  bones  were  of  a  deep  red  tint. 

The  bones  were  small  and  delicate,  those  of  the  extremities 
not  curved  by  muscular  motion,  and  the  marks  of  the  insertion 
of  the  muscles  few  and  faint.  Among  the  bones  of  the  left  hand 
were  fbund  a  small  gold  ring,  carved  in  faeetUt ;  and  several 
small,  well-formed  finger-nuls.  The  skull  was  small  and  oblong ; 
the  sutures  well  knit ;  the  teeth  white  and  well  preserved ;  but 
three  molars  were  wanting,  and  one  of  the  incisors  was  carious. 
Some  light-coloured  hair  was  found,  blended  with  gray  hairs. 
The  osia  innominata  were  largely  spread  out ;  the  cavity  of  the 
pelvis  not  deep;  the  anterior  part  of  the  sacrum  concave;  the 
sub-pubic  holes  triangular;  the  cotyloid  cavities  wide  asunder; 
and  the  upper  opening  of  the  pelvis  had  the  diameter  usual  in 
well-sbaped  females.  It  was  therefore  justly  inferred  that  this 
was  the  skeleton  of  a  woman. 

The  tlurd,  fourth,  fifth,  and  nith  eervioal  vertebrae,  and  right 
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claWcle,  were  held  together  hy  a  hlackish  mtm,  turroanded  hy 
several  twists  of  a  small  decayed  cord,  leading  to  the  inference 
that  the  deceased  had  been  strangled,  an  inference  fully  borne 
out  by  the  circumstantial  evidence. 

Several  elaborate  documents  were  drawn  up  by  the  reporters ; 
of  the  first  of  which  the  following  is  a  rStumS : — 

'*  1.  That  these  bones  are  those  of  a  hmma»  skeleton.  2.  That 
the  skeleton  is  that  of  k  female,  3.  That  she  had  attained  the 
age  of  from  60  to  70.  4.  That  her  stature  ivas  about  4  feet 
8  or  9  inches.  5.  That  her  hair,  which  was  a  bright  blond 
in  youth,  was  mixed  with  gray  at  the  time  of  her  death.  6. 
That  the  hands  were  small.  7.  That  during  life  the  bones 
had  never  sufiered  any  ii\jury.  8.  That  this  woman  died  of 
strangulation,  and  that  the  act  was,  to  all  appearance,  homicidal ; 
and  9.  That  the  body  must  have  hdn  for  several  years  in  the 
earth." 

The  prisoners,  who  had  been  long  suspected,  were  tried,  con- 
demned, and  sentenced  to  forced  labour  for  life. 

8.  Que  of  Dr.  Parkman. — Dr.  George  Parkman,  of  Boston, 
U.S.,  was  last  seen  alive  on  the  afternoon  of  Friday,  Nov.  23rd, 
1849,  entering  the  Medical  Institution  in  which  Dr.  John 
W.  Webster  was  Lecturer  on  Chemistry ;  and  it  was  proved 
that  he  went  there  by  appointment  to  receive  money  which 
Dr.  Webster  had  long  owed  him.  Dr.  Parkman  was  missed, 
and  could  not  be  found ;  but  on  the  Friday  following  his  dis- 
appearance, in  consequence  of  the  suspicions  aroused  against 
Dr.  Webster,  search  was  made  in  his  laboratory  and  the 
places  attached  to  it,  which  issued  in  the  discovery,  in  the 
vault  of  a  privy,  of  a  pelvis,  right  thigh,  and  lett  leg,  and 
some  towels  marked  with  Dr.  Webster's  initials,  such  as  he 
was  in  the  habit  of  using.  Tiiere  were  also  found  in  the 
furnace  of  the  laboratory,  mixed  with  cinders,  many  fragments 
of  bone,  blocks  of  mineral  teeth,  and  a  quantity  of  gold.  A 
tea-chest  was  also  found,  which  contained,  embedded  in  tan, 
and  covered  with  minerals,  the  entire  trunk  of  a  human  bod}*, 
the  left  thigh,  a  hunting-knife,  and  a  piece  of  twine  of  the  sort 
used  in  the  laboratory.  On  the  left  side  of  the  chest  a  pene- 
trating wound  was  discovered ;  and  to  this  the  death  was  attri- 
buted. These  portions  uf  a  human  body  being  found  in  a 
medical  college,  it  might  be  alleged  that  they  were  parts  of  a 
dissected  subject;  but  this  was  shown  not  to  be  the  cose,  for 
the  vessels  were  free  from  all  trace  of  the  preservative  fluid 
always  employed  in  that  college.  They  contained  neither  arsenic 
add,  nor  chloride  of  zinc.     It  was  further  proved  that  the  joints 
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bad  bMa  Mvared  u  by  >  mui  luTing  Knse  uuliomiail  knoirledge, 
and  MMna  pnctice  in  dinection.  The  first  itcp  in  identifintinn 
condited  in  putting  togetber  the  fngtaenta  oTtbe  bodj.  Theae 
Stud  Rccnntelj.  Tbe  3n]  and 
WilainbuTertebnB  coincided,  "tbe 
right  Uiigb,  OD  bting  placed  in  ap- 
poaitioD  with  th«  p«lvjc  portion,  tba 
bones,  mucloi,  and  ■Ida,  corre- 
(ponded  perfectly;"  lo  alaowitb  the 
left  thigh  and  pelvii ;  and  tbc  left 
Irg  and  thigh.  The  tiagnieDtii, 
therefore,  belonged  to  tbe  nme 
bodj ;  ind  it  wai  shown  that  there 
were  no  duplicate  membera  or 
bone*.  Bj  patting  the  parts  to- 
gether, and  niMliiriiig  them,  they 
•ere  fonnd  to  he  57^  incbea  loi^  ; 
and  adding  3  inchea  for  the  length 
from  the  outer  malleoloi  to  the 
aole  of  tbe  foot,  and  10  iochea  from 
the  crown  of  tbe  bead  to  the  baae  of 
tbe  6th  cervical  vertebra,  the  length 
was  bnx^ht  np  to  701  '"'be*,  the  j 
enct  stature  of  Dr.  Parkman,  as 
proved  by  hii  paMport.  As  to  the 
age  of  tbe  penon  to  wliom  th  e 
bndj  belonged.  Dr.  Stone  atated 
that,  jodging  from  the  skin,  bair 
and  general  appearance,  the  bodj 
belonged  to  a  penon  from  &0  to 
60  jous  of  age,  and  that  the 
anioant  ofonflcstion  of  the  aiteriei 
woald  indicate  that  he  was  nearly 
or  qnite  60  yean  old.  Dr.  Park- 
man  was  sbaot  60.     Tlie  question 


)  supply  him  with 


35  tragroenta  of  bone  wore  fonnd, 
and  among  tbew  there  were  8,  wbich  when  put  together,  made 
nptbe  greitor  part  of  the  right  h.lf  of  the  lower  jaw,  and  the 
portion  thus  rebuilt  enabled  Dr.  Wjman  to  aicertMr  that  the 
teeth  fcoia  tbe  coronoid  proceas  to  the  flrat  moUr,  or  bicuspid, 
were  wantaig.  To  obviate  this  defect,  a  dentist  hud  been  applied 
to,  not  ioDg  bafora  Dr.  Farkman'*  death,  ti 
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mineral  teeth.  These  were  fimnd  with  the  dSbris  of  the  houei, 
in  the  fomace ;  and  the  cast  the  dentist  had  taken  fitted  with 
great  accuracy  the  very  pecoliariy  shaped  jaw  of  Dr.  Flarkman. 

Thos  the  identification  was  complete;  and,  after  a  long  and 
patient  investigation.  Dr.  Weheter  was  found  guilty,  and  at 
length  confessed  the  crime.  He  first  struck  Dr.  Parkman  on 
the  head  with  a  heavy  stick,  and  then  stabhed  him  in  the  chest. 

This  short  account  is  taken  from  a  fhll  report  published  at  the 
time.  Dr.  Wyman  exhibited  at  the  trial  a  drawing  of  a  skeleton 
with  the  bones  that  were  found  tinted  yellow.  In  the  annexed 
engraving,  taken  from  p.  64  of  the  Report,  these  fragments  are 
printed  black.  The  case  affbrds  a  good  example  of  the  recon- 
struction of  a  mutilated  body. 


CHAPTER  II. 

IMPOTENCE.    RAPE.    PREGNANCY. 

DELIVERY. 

The  sobject  of  tex  having  been  treated  aa  a  means  of  identifica- 
tion»  it  here  considered  in  relation  to  the  generative  function,  and 
comprises  the  subjects  at  the  head  of  the  chapter. 

IMPOTENCE. 

The  question  of  impotence,  or  incapacity  for  sexual  intercourse, 
may  arise  in  suits  for  divorce,  in  oases  of  contested  legitimacy, 
and  in  accusations  of  rape.  The  question  is  not  often  raised  in 
the  case  of  females,  and  objection  may  perhaps  be  taken  to  the 
use  of  the  term  impotence  in  reference  to  women.  But  in  order 
to  avoid  needless  multiplication  of  wordis  the  meaning  of  the  term 
is  here  extended  so  as  to  embrace  both  sexes. 

Marriage  being  a  contract,  presupposes,  as  do  all  other  con- 
tracts, a  free  exercise  of  the  will,  and  ability  to  fulfil  its  terms. 

The  first  condition  comes  in  question  when  undue  influence  has 
been  brought  to  bear  on  either  party  to  the  contract,  and  it  is 
alleged  that  the  person  so  influenced  was  of  weak  or  unsound  in- 
tellect.    (See  Unsoundness  of  Mind,  Imbedlity,  and  Dementia.) 

The  second  condition — ability  to  fulfll  the  terms  of  the  contract 
— may  ikil  through  physical  defects ;  but  in  order  to  establish  a 
legal  ground  for  divorce,  corporeal  imbecility  must  have  existed 
brfare  the  marriage,  and  be  irremediable.  The  person  of  the  hus- 
band may,  therefore,  have  to  be  examined :  but  if  he  is  not  forth- 
coming, that  of  the  wife,  in  order  to  find  confirmation  of  the  alleged 
impotency.  This  happened  in  a  case  decided  adversely  to  the  hus- 
band in  the  eodenastical  court.  A  certificato  was  produced, 
twelve  years  after  marriage,  that  the  wife  was  virgo  intacta,  though 
apta  viro,  and  that  her  health  had  suffered;  the  husband  had  also 
twice  confessed  hb  incapacity,  had  not  given  in  his  answer,  had 
removed  into  France,  and  bad  refused  to  undergo  examination. 

Impotence  will  have  to  be  considered  under  two  heads  of— 
1.  Impotence  in  the  Male,  and  2.  Impotence  in  the  Female. 

D  2 
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I.  IMPOTENCE  IK  THE  ICALE. 


The  causes  of  impotence  may  be — 1.  Physical,  2.  Mental, 
1,  Tlie  Physical  Causes  are — o.  Too  tender  op  too  advanced 
an  age.     h.  Malformation  or  defect  of  the  penis,     e.  Defsct  or 
disease  of  the  testicles,     d.  Constitutional  disease  or  debility. 

a.  Age. — The  earliest  age  recognised  by  law  for  the  marriage 
contract  is  14  in  the  male,  and  12  in  the  female.  But  the  eccle- 
siastical courts  look  rather  to  the  "  habit,  strength,  and  constitu- 
tion of  the  parties,'*  or  whether  they  be  habiles  ad  matrimonMtm  ; 
and  the  common  law  will  hold  infantile  marriages,  duly  solemnized, 
valid,  "  when  the  parties  on  reaching  the  ages  just  stated  do  not 
demur  to  the  contract." 

The  age  of  puberty,  in  both  sexes,  is  subject  to  great  variation. 
It  is  usual  to  recognise  14  years  as  its  earliest  advent  in  the 
male;  but  it  may  first  show  itself  much  lat^r  than  this;  and 
many  cases  are  recordetl  of  large  development  of  the  sexual  organs 
in  childhood.  Casper  alleees  that  the  power  of  coition  begins 
earlier  and  ceas^  later  than  that  of  procreation ;  and«  that  in 
Germany,  the  possession  of  the  one  dat<}8  from  about  the  thir- 
teenth, and  of  the  other  from  the  fifteenth  to  the  sixteenth,  year. 
(Vol.  iii.  p.  258.) 

The  signs  of  pul)erty  are  to  be  sought  for  in  the  general  con- 
formation of  the  body,  the  character  of  the  voice,  the  growth  of 
hair  on  the  pubes,  and  the  development  of  the  organs  of  genera- 
tion. If  all  the  genital  organs  are  found  to  have  the  usual  manly 
development,  it  is  safe  to  infer  that  complete  sexual  intercourse 
is  possible. 

But  impotence  may  arise  from  old  age  as  well  as  irom  imma- 
turity ;  hence  one  of  the  questions  raised  in  the  celebrated  Banbury 
Peerage  Case — At  what  age  do  the  powers  of  procreation  cease  ? 
In  this  case,  tried  in  the  House  of  Lords,  and  decided  in  1813, 
the  principal  argument  urged  against  the  claimant  was  that  the 
ancestor  under  whom  he  claimed  was  eighty  years  old  at  the  date 
of  the  birth ;  but  Sir  Samuel  Romilly,  after  stating  that  the  law 
of  England  admits  of  no  age  at  which  a  man  may  not  become  a 
father — there  is  no  age,  from  seven  upwards,  at  which  a  man  is 
denied   the  privilege  of  having   children — cited  many  medical 
authorities  in  its  support.     Dr.  Gregory,  of  Edinburgh,  says — 
**  Magna  autem  dc  his  rebus  differentia ;  decantantur  enim  exempla 
senum  in  castris  Veneris  strenue  merentium,  postquam  centum 
unnos  compleverunt ;  neque  sane  dubium,  aut  adeo  rarum  octoge- 
nariura  patrem  fieri."    Haller  likewise  pronounces  a  man  of  ninety 
to  be  capable  of  procreating.     Parr  became  a  father  in  his  one 
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hundred  and  fortieth  year.  Lord  Erakine,  following^  on  the  same 
side,  cited  the  case  of  Sir  Stephen  Fox,  who  married  at  the  age  of 
■event  j-«eYeu,  and  had  a  child  born  to  him  when  be  was  seventy - 
Mgfat^  twins  in  the  following  year,  and  a  foorth  child  when  he  was 
eighty-one.  The  Attomey-Oeneral,  Sir  Vicary  Qibbs,  who  opposed 
the  claimant's  title,  tacitly  admitted  the  weakness  of  the  objec- 
tion on  the  score  of  age,  by  shifting  bis  argument  to  the  more 
■ecnre  ground,  that  age,  though  not  a  proof  of  impotency,  is  evi- 
dence of  it.  "  The  probability  of  the  earl's  begetting  a  child  at 
eighty  is  very  slight,  and  it  is  not  increased  by  the  appearance  of 
another  child  two  years  later.  Instances  have  been  adduced  of 
these  extraordinary  births,  but  none  have  been  cited  in  which  a 
man  at  eighty-two^  having  begotten  a  son,  bad  concealed  the 
birth  of  such  son."  It  is  clear,  then,  that  no  limit  is  fixed  by  law, 
or  can  be  aarigned  by  science,  at  which  the  power  of  procreation 
ceases.  Old  age,  provided  it  be  a  robust  old  age,  is  obviously  no 
impediment  to  procreation;  and  in  the  case  of  Lord  Banbury, 
there  is  ample  evidence  of  his  having  been  able  to  take  strong 
exercise  till  within  a  short  period  of  his  death.* 

The  finding  of  spermatozoa  in  the  bodies  of  several  men  above 
80  years  of  age,  and  of  one  set.  96,  lends  confirmation  to  the  facts 
founded  on  the  fruitful  marriages  of  old  men.f 

b.  Mafformaium  or  defect  of  penis. — The  experiments  of 
Spallanxani  and  Rossi  have  shown  that  in  animals  complete 
■exual  intercourse  is  not  necessary  to  impregnation ;  but  that  the 
injection  of  semen  by  a  syringe,  while  the  animal  is  in  heat,  will 
■uffiee  for  that  purpose ;  and  John  Hunter's  ingenious  expedient, 
recommended  in  a  case  of  fistula  in  perineo,  further  proves  that 
in  the  human  subject  the  semen  may  be  introduced  in  the  same 
way  during  the  existence  of  the  venereal  orgasm  with  the  same 
result.  But  the  cases  to  be  dted  under  the  head  of  Pregnancy 
prove  more  than  this.  They  show  that  a  female  may  become 
pregnant  in  consequence  of  intercourse  taking  place  in  a  state  of 
mnoonsciouanesA,  even  when  attended  by  so  little  ii\jury  to  the 
parts  of  generation  as  to  attract  no  attention  afterwartls;  also 
that  pregnancy  may  occur  in  women  with  hymen  intact.  So 
that  neither  the  introduction  of  the  male  organ  nor  the  venereal 
orgasm  b  necessary  to  impregnation.  It  follows,  then,  that 
iooall  sixe  or  partial  mutilation  of  the  penis  is  not  to  be  accounted 
a  cause  of  impotence.  Provided  that  what  exists  or  remains  of 
the  organ  is  large  enough  to  admit  of  introduction  within  the 

•  See  Sir  Harris  NicoUs*!  treatise  on  the  Law  of  Adolterine  Bastardy, 
t  See  Casper,  vol  iii.  p.  258,  aod  p.  201  et  seq. 
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orifice  of  the  vagina,  and  there  he  no  impediment  to  the  emission 
of  semen,  fruitful  intercourse  may  take  place.  Thus,  the  removal 
of  the  glans  penis ;  of  the  corpora  cavernosa  (as  in  a  caae  quoted 
by  Paris,  from  Piazzoni) ;  of  a  very  considerable  portion  of  the 
organ  (as  in  the  case  of  a  soldier  quoted  by  Frank,  in  whom  a 
large  part  of  the  penis  was  carried  away  by  a  musket^ball) ;  did 
not  occasion  impotence.  A  still  more  extreme  case  is  on  record,* 
in  which,  after  amputation  of  a  diseased  penis,  there  was  only  a 
very  small  protrusion  of  the  organ  on  pressure,  and  yet  the  muti- 
lated patient  became  the  fieither  of  two  diildren.  Amputation  of 
the  penis  close  to  its  root  would  in  all  probability  cause  impo- 
tence, though,  for  the  reasons  already  assigned,  impregnation 
might  not  be  impossible. 

The  opposite  malformation,  excessive  development,  whether 
normal  or  a  consequence  of  disease,  can  also  scarcely  be  regarded 
as  a  cause  of  impotence ;  for  though  it  might  render  complete 
intercourse  impossible,  it  need  not  prevent  impregnation. 

Nor  would  a  malformation  of  the  penis,  in  which  the  urethra 
opens  on  the  organ  itself,  though  not  in  the  usual  situation,  entail 
impotence.  Several  such  cases  that  did  not  result  in  impotence 
are  on  record,  and  among  them  instances  in  which  the  malforma- 
tion was  transmitted  from  parent  to  child ;  in  one  case,  reported 
by  Frank,  through  three  generations. 

When  the  opening  of  the  urethra,  instead  of  being  upon  the 
penis,  is  in  the  perineum,  fruitful  sexual  intercourse  cannot  take 
place  unless  the  semen  be  artificially  introduced  into  the  vagina, 
as  in  Mr.  Hunter's  case.  But,  as  in  all  such  cases,  whether  in- 
tentionally or  by  accident,  the  semen  ejected  from  the  remote 
opening  might  reach  the  vacpua,  and  so  cause  impregnation,  it 
would  be  unsafe  to  pronounce  persons  subject  to  such  malforma- 
tion to  be  incapable  of  fruitful  sexual  intercourse. 

Hffposjxidians  and  Epiapadians  (pp.  19, 20),  must  be  accounted 
incapable  of  complete  sexual  intercourse ;  and  to  become  the 
parents  of  children  must  be  assisted  by  artificial  means  ;t  or  the 
discharged  semen  must  in  some  unexpected  manner  be  conveyed 
to  the  sexual  organs  of  the  female.  The  occurrence  of  cases  of 
hereditary  hypospadia,  renders  this  event  probable,  while  two 
cases  at  least  of  impregnation  by  hypospadians  with  the  urethral 
orifice  seated  at  the  very  root  of  the  penis  establish  it  beyond  a 
doubt.  Of  these  the  case  of  the  Hypospadian  Johanna  K.,  who 
became  the  father  of  a  child  similarly  malformed,  is  the  most 

*  Mr.  Hard  in  '  London  Med.  and  Surff.  Journal/  vol.  iv. 
t  '  Ed.  Med.  and  Surg.  Journal/  vol.  i.  pp.  43, 132. 
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striking.*  Of  Epiapadia  Casper  says  that  he  knoirs  of  no  ex- 
ample of  impregnation  by  a  man  so  afflicted ;  while  of  the  two 
states  he  says  **  that  of  themselves"  they  **  form  no  reason  for  as- 
suming an  incapacity  for  procreation,  so  long  as  it  cannot  be 
prored"  in  any  given  case  that  it  is  impossible  for  any  semen  to 
enter  the  vaginal  canal. 

Congenital  phymosis,  and  a  confinement  of  the  penis  to  the 
scrotnm  by  a  peculiar  formation  of  the  integuments,  are  among 
the  corable  causes  of  impotence.  Severe  strictures,  and  su<£ 
extensive  disease  of  the  prostate  gland  as  would  prevent  the  ex- 
pulsion of  the  semen ;  and  paralysis  of  the  muscles  of  the  penis, 
complete  the  list  of  the  causes  of  impotence  which  have  their  seat 
in  that  organ. 

c.  IXefeet  or  Diseate  of  the  Testicles. — The  excision  of  both 
testicles  early  in  life  occasions  impotence ;  but  when  they  are 
removed  after  puberty,  the  power  of  complete  sexual  intercourse 
may  continue  for  a  time,  and  a  person  so  mutilated  may  even 
become  a  fiither,  through  the  semen  contained  in  the  vesiculsB 
seminales.  That  sexual  intercourse  may  take  place  for  a  con- 
siderable period  after  the  removal  of  both  testicles  is  proved  by  a 
case  related  by  Sir  Astley  Cooper.f  For  about  twelve  months 
after  the  loss  c^  the  second  testicle  there  were  emissions  in  coitu  ; 
then  sexual  intercourse  took  place  at  distant  intervals,  but  with- 
out Mission ;  and,  becoming  less  and  less  frequent,  ceased  at  the 
end  of  ten  years.  Casper,  on  the  authority  of  Peter  Frank,  tells 
Ds  of  four  castrated  soprano  singers,  who  were  banished  from  a 
small  Italian  town  for  their  many  sexual  misdemeanours.  The 
possibility  of  fruitful  sexual  intercourse  taking  place  after  cas- 
tration, rests  on  the  discovery  of  apparently  good  semen  in  the 
▼esicnlsB  seminales  at  a  considerable  interval  after  the  removal  of 
the  testicles  as  in  a  case  cited  by  Otto ;  on  the  analogy  of  ani- 
mals ;  and  on  at  least  one  instance  in  the  human  subject.  Sedil- 
lot  cites  a  case  on  the  authority  of  Boyer,  in  which  after  the 
removal  of  both  testicles,  a  man  became  a  father.} 

There  has  been  much  unnecessary  discussion  as  to  the  possi- 
biUty  of  a  man  with  only  one  testicle  having  children ;  but  as  im- 
pregnation cannot  be  supposed  to  depend  on  the  quantity  of  the 
semen,  we  may  safely  affirm  that  one  sound  testicle  is  to  the  full 
as  efficient  as  two.  Men  whose  testicles  are  situate  in  the  abdomen 
or  in  the  inguinal  canal  are  not  only  capable  of  sexual  intercourse, 
but  (as  in  the  case  of  a  criminal  cited  by  Mahon)  may  earn  a 

*  Csse  by  Traxel  cited  in  CMper's  Handbook,  vol.  lii.  p.  250. 
t  *  Med.  Chir.  Ber./  vol.  zriU.  p.  390. 
X  SedUlot's  *  Hannal,'  p.  17. 
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character  for  extreme  licentiouraees.  The  qaestion  of  their  power 
to  impregnate  will  he  considered  presently.     {See  Sterility). 

Small  size  of  testicle  is  not  suffident  (proand  for  inferring 
impotence ;  for  though  there  are  cases  on  record  in  which  it  has 
coincided  with  a  total  absence  of  sexual  desire,  there  is  at  least 
one  well-anthenticated  instance  in  which  both  penis  and  testicles 
being  originally  very  small,  there  were  sexual  desires,  erections 
with  emissions,  gradual  increase  in  size,  and  frnitfhl  interoonrse.* 
The  sufficiency  of  even  a  single  small  testicle  is  supposed  to  have 
been  shown  in  a  case  which  occurred  in  the  reign  of  Elizabeth. 
Willimet,  the  first  wife  of  one  John  Bury,  alleged  that  he  was 
impotent ;  and  on  inspection  by  two  phyacians  he  was  fbund  to 
have  but  one  testicle  the  size  of  a  smdl  bean,  while  she  was  a 
virgin.  On  this  and  other  circumstantial  evidence,  the  eccle- 
nastical  court  annulled  the  marriage.  But  Bury  took  a  second 
wife,  by  whom  he  had  a  son,  and  on  his  legitimacy  being  called 
in  question,  the  common  lawyers  were  unanimously  of  opinion 
that  the  ecclesiastical  court  had  been  misled,  and  pronounced 
the  first  marriage  valid  notwithstanding.')' 

Of  the  diseases  which  afiect  the  testicles,  and  cause  impotence, 
the  wasting  that  sometimes  follows  attacks  of  cynanchc  parotidea 
is  the  most  important.  Foder^  witnessed  several  such  cases  in 
deserters  condemned  to  labour  on  the  canal  at  Aries,  and  Larrey 
in  many  soldiers  of  the  army  of  Egypt.  The  testes  lose  their 
sensibility,  become  soft,  and  shrink  to  the  size  of  a  white  French 
bean,  and  when  both  are  afiected,  the  .beard  grows  thin,  the 
intellect  fails,  and  impotence  results.  Larrey  could  not  trace 
the  disease  to  previous  attacks  of  gonorrhea  but  attributed  it  to 
the  use  of  the  brandy  of  dates. 

Elephantiasis  and  malignant  diseases,  such  as  sdrrhus  and 
medullary  sarcoma,  may  also  lead  to  the  same  result ;  but  it 
would  not  be  safe  to  pronounce  in  favour  of  impotence  except 
where  the  entire  structure  of  both  testicles  is  afiected. 

Congenital  scrotal  hernia,  long  standing  inguinal  hernia,  and 
tumours  of  large  size  involving  the  genital  organs,  or  afiiecting 
the  lower  part  of  the  abdomen  or  upper  part  of  the  thighs,  may 
constitute  mechanical  impediments  to  sexual  intercourse. 

d.  Constitutional  disease  or  d^hility, — Diseases  which  occasion 
extreme  debility  may  become  causes  of  impotence  (temporary  or 
permanent),  through  the  weakness  to  which  they  give  ri(!>e.  There 
must  always,  however,  be  great  difficulty  in  determining  the 

*  Wilson : '  Lectures  on  the  Urinary  and  Genital  Organs,'  p.  424. 
t  Uargrave's  '  Stote  Trials,'  vol.  x.  p.  24. 
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degree  of  debility  or  exhaoBtion  from  disease  or  from  age  and 
natural  decay  which  entails  impotence. 

fiat  the  diseases  most  likely  to  occasion  impotence  are  those 
that  affect  the  nervons  centres,  especially  diseases  of  the  spine, 
whether  arising  from  internal  cause,  or  from  mechanical  injury. 
Hemiplegia,  from  brain  disease,  and  paraplegia,  from  disease  or 
injury  of  the  spinal  cord,  might  be  supposed  to  give  rise  to  im- 
potence; bat  that  froitfhl  sexnal  intercourse  may  take  place 
within  a  few  weeks  of  a  well-marked  attack  of  hemiplegia  is 
proved  by  the  cases  addaoed  on  the  occasion  of  the  trial  of  Legge 
V.  Edmonds.  After  partial  recovery  from  paraplegia,  also,  the 
power  of  frnitful  sexual  intercourse  does  not  appear  to  be  lost.* 

Case  of  Legge  v.  Edmonds, — The  following  is  a  careful  sum- 
mary of  the  facts  of  this  case  which  are  interesting  in  a  medico- 
legal point  of  view.  Mr.  Legg^,  of  Newent,  married  August  25, 
1836,  and  died  June  24,  1844.  His  wife  was  delivered  of  a 
daughter  Biarch  23, 1837,  and  again  of  a  daughter  October  80, 
1844,  being  four  months  after  the  death  of  Mr.  Legge.  The 
first  child  attained  the  age  of  two  years;  the  second  survived 
four  years.  Tlie  legitimacy  of  the  second  child  was  called  in 
question,  partly  on  account  of  the  state  of  health  of  Mr.  Legge 
at  the  date  of  the  conception,  and  partly  in  consequence  of  the 
alleged  adultery  of  Mrs.  Legge  with  the  defendant,  to  whom  she 
was  subsequently  married,  and  by  whom  she  had  children.  Mr. 
Legge  was  an  athletic  man,  and  a  free  liver,  occasionally  drinking 
to  excess,  but  not  an  habitual  drunkard.  On  November  4th, 
1843,  when  about  thirty-five  or  thirty-six  years  of  age,  he  had  a 
well-marked  apoplectic  seizuro,  with  loss  of  speech  and  hemiplegia 
of  the  right  side,  for  which  he  was  actively  treated,  and  was  so 
fiir  recovered  by  November  27th,  little  more  than  three  weeks 
from  the  date  of  the  attack,  as  to  cease  taking  medicine.  The 
hired  nurse  left  him  at  the  end  of  five  weeks.  After  the  lapse  of 
a  week  his  speech  was  partially  restored ;  he  left  his  bed  at  the  end 
of  a  fortnight ;  came  down  stairs  as  early  as  the  end  of  the  third 
week ;  by  the  end  of  the  fourth  week  he  was  walking  in  the 
town,  and  drank  tea  out.  At  or  about  this  period  he  was  seen 
walking  about  by  more  than  one  witness.  On  December  7th 
(little  more  than  a  month  after  the  attack),  he  went  to  Ledbury 
in  a  gig,  driving  himself  part  of  the  way,  and  signed  his  name  at 
the  bank,  taking  his  hand  out  of  a  sling  for  the  purpose.  On 
December  27th  he  transacted  bunness  as  usual,  and  wrote  his 
name.     He  dined  out  near  Newent  before  Christmas-day,  and 

*  See  a  case  quoted  from  M.  Brachet  bj  Curlmg  on '  Diseases  of  the  Testef,' 
Snd  edit.  p.  371. 
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rode  on  horseback  before  tbe  end  of  the  year.  On  January  6th 
he  visited  Gloucester,  and  had  transactions  with  several  trades- 
men. Before  the  end  of  the  month  he  sopped  there,  and  opened 
oysters,  and  on  the  Slst  attended  a  meeting,  at  whidi  he  took  off 
his  coat  and  challenged  one  of  the  company  to  fight.  The  most 
conclusive  evidence  was  brought  forward  to  prove  that  between  the 
end  of  November,  1848,  and  the  end  of  January,  1844,  he  had  re- 
peatedly transacted  business  and  written  his  name,  walked  about 
without  support,  driven  a  gig,  ridden  on  horseback,  and  leaped 
hurdles,  gone  out  shooting,  and  killed  game.  It  is  also  proved 
by  the  testimony  of  several  witneeses  that  he  had  so  far  recovered 
before  the  end  of  January  as  to  seem  in  perfect  health.  He  had 
no  new  attack  of  illness  till  February  28th.  His  death  in  the 
June  following  was  attributed  to  a  general  break  up  of  the  system, 
following  dropsy,  and  disease  of  the  liver. 

From  the   foregoing  summary,  carefully  compiled  from  the 
notes  of  Mr.  Charles  Jones,  solicitor  for  the  defence,  it  appears 
that  there  were  no  medical  grounds  for  assuming  incapacity  for 
fruitful  sexual  intercourse  at  the  end  of  January,  the  presumed 
date  of  the  conception  of  the  daughter  whose  legitimacy  was 
contested.     The  adverse  opinion  of  Drs.  Taylor  and  Carpenter 
was  based  on  other  than  medical  considerations.     The  inquiry, 
commenced  at  Cheltenham,  was  continued  in  London,  when  the 
opinion  previously  expressed  by  Dr.  Semple,  Mr.  Walsh,  and  the 
author  was  confirmed  by  Drs.  F.  Bird  and  Blundell,  and  the  fol- 
lowing facts  were  given  in  evidence : — 1.  E.  K.,  set.  58,  when 
thirty-three  years  of  age,  had  a  well-marked  attack  of  hemiplegia 
of  the  right  side,  which  has  left  him  lame,  and  with  his  speech 
slightly  affected.     He  alleges  that  he  had  connection  with  his 
wife  within  a  week  of  his  seizure,  that  his  sexual  powers  have 
not  been  impaired,  and  that  since  the  attack  -he  has  had  three 
children  always  considered  as  his  own.     His  wife  gives  three  weeks 
as  the  extreme  limit  of  time  after  the  attack  at  which  connection 
took  place.  The  facts  of  this  case  were  confirmed  by  Mr.  Wether- 
field,  of  Covent  Garden,  who  added  that  he  had  known  other 
cases  of  hemiplegic  patients  begetting  children.   2.  W.  D.,  set.  32, 
had  an  attack  of  hemiplegia  of  the  right  side  at  the  early  age  of 
twenty-six,  and  a  second  when  twenty-eight  years  old.     Inter- 
course took  place  within  a  fortnight  of  the   first  attack ;  and 
there  have  been  three  children  of  which  the  first  was  bom  about 
eighteen  months  from  the  first  seizure.     Neither  husband   nor 
wife  had  any  doubt  that  the  children  "were  their  own. 

In  both  these  instances  the  recovery  was  less  complete  than  that 
of  Mr.  Legge.* 

The  reader  will  find  a  taH  ac«onnt  of  this  case,  differing  in  some  material 
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Certain  drugs,  taken  in  single  large  doses,  or  nsed  habitually 
in  excess  for  long  periods,  snch  as  opiom,  spirituons  liqoors,  and 
tx>baooo,  may  give  rise  to  impotence.  Other  substances  of  less 
power,  snch  as  camphor,  coffee,  and  nitre,  have  been  mentioned 
as  causes  of  impotence,  but  probably  with  insnffident  reason. 

Masturbation  and  early  and  excessive  sexual  indulgence  are  also 
admowledged  causes  of  impotence. 

2.  MetUtU  cttutes. — Excessive  passion,  timidity,  apprehension, 
superstition,  fear,  aversion,  and  disgust,  have  been  known  to 
occamm  impotence.  With  the  exception  of  the  last-named 
emotioos  aversion  and  disgust — ^the  rest  are  transitory,  and 
eomhle.  That  impotence  with  one  female  is  not  inconsistent 
with  sexual  ability  in  respect  of  others  b  proved  by  the  case  of 
John  Bury,  already  referred  to,  as  well  as  by  that  of  the  Earl  of 
Essex,  who  admitted  his  inability  to  know  the  Countess,  but 
denied  his  impotence  as  to  other  females.* 


n.  IXPOTEirCB  IK  THB  TSMALB. 

The  causes  which  prevent  sexual  intercourse  in  the  female  are> 
1.  NarrawneMs  of  the  vagina,  existing  in  all  subjects  before 
puberty,  and  in  rare  instances  in  the  full-grown  adult.  In  the 
latter,  the  defect  may  be  remedied  by  emollients  and  cautious  dila- 
tation. 2.  Adhenom  of  the  labia  from  inflammation,  and  obli- 
teration of  the  vagina  from  the  same  cause.  3.  Absence  qf  the 
vagina,  accompanied  in  some  cases  by  absence  of  the  uterus.  4. 
IwtperfonUe  hgmen.  This  often  bebngs  to  the  class  of  curable 
causes.  6.  Tumomre  in  the  vagina,  such  as  polypi,  scirrhous  for- 
mations. im>1apsus  uteri,  and  prolapsus  vesica.  There  are  other 
causes  which  render  sexual  intercourse  so  difficult  or  pMnful  as  to 
deserve  mentaon  in  connection  with  this  subject.  Of  these  the 
most  important  are — Unusual  shortness  of  the  vagina ;  inflam- 
matory or  malignant  diseases  of  the  vagina  or  uterus ;  extreme 
sensibility;  a  fistulous  communication  between  the  vagina  and 
rectum,  and  internal  piles.  Of  these  some  are  obviously  curable, 
others  admit  of  no  relief. 

SteriUtg, — This  may  occur  both  in  women  and  in  men.  In 
women  some  of  the  physical  causes,  such  as  absence  of  the  uterus, 
closure  of  the  neck,  or  of  the  Fallopian  tubes,  may  escape  detec- 
tion during  life.  There  are  also  curable  causes  of  sterility,  such 
as  profuse  discharges,  menorrhagia  and  leucorrhoBa,  and  altera- 

# 

points  from  the  preoedinff,  sad  not  comprising  the  cases  of  E.  K.  and  W.  D., 
m  Tsjlor'f '  Meai«U  Jarupmdenoe/  sixth  edition,  p.  076. 
•  See  Har^iave'f '  State  Trials,'  vol.  i.  p.  316 ;  or  abstract  by  Beck,  p.  64. 
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tiong  in  the  Mcretions  of  the  vagina  and  utenu;*  as  well  as 
canaes  little  ondentood,  bat  proved  to  exiit  by  the  fact  that 
women  sterile  with  one  husband  hove  become  froitftd  with 
another.  Promiscaons  interconrse,  another  acknowledged  canse, 
is  not  a  permanent  one»  as  is  shown  by  the  froitfulness  of  married 
convicts  who  had  been  previously  prostitates. 

Sterility  in  men  is  more  interesting  in  a  phjrsiological  than  in 
a  medico-legal  point  of  view.  It  is  certainly  present  in  many 
men  who  are  capable  of  complete  sexual  intercourse,  and  in 
others  in  whom  there  is  complete  mechanical  intercourse  without 
emission.  Mr.  Curling  recognises  three  causes  of  male  sterility : — 
malposition  of  the  testicles,  obstructions  in  their  excretory  ducts, 
and  impediments  to  the  escape  of  the  semiuHl  fluid.  The  second 
of  these  causes  may  be  brought  about  by  double  "  epididymitis" 
following  gonorrhoea,  and  by  scrofulous  and  malignant  degenera- 
tion affecting  both  sides ;  also  by  congenital  absence  of  the  '  vasa 
deferentia.'  The  third  cause  maj  be  induced  by  stricture  of  the 
urethra,  causing  the  semen  to  regurgitate  into  the  bladder ;  also 
by  other  diseases  giving  rise  to  like  impediments.  The  first 
cause  is  the  most  interesting,  for  it  appears  to  entail  sterility 
without  causing  impotence.  Mr.  Curling  gives  a  table  containing 
nine  cases  (four  of  his  own  observing),  in  2  of  which  both  testicles 
were  in  the  abdomen,  in  2  one  or  other  was  there,  in  2  both  in  the 
groin,  the  others  being  mixed  cases ;  and  in  all  these  cases  there 
was  sterility,  and  the  semen,  on  examination,  was  found  destitute 
of  spermatozoa.  On  the  other  hand,  in  three  cases  of  iion-desct* nt 
of  both  testicles,  by  Mr.  Poland,  Mr.  Cock,  and  Mr.  Durham,  the 
men  were  married  and  the  reputed  fathers  of  children.  Two  of 
them  had  married  twice,  and  one  had  children  by  both  wives. 
Mr.  Curling,  relying  on  the  ascertained  sterility  of  many  of  these 
"  cryptorchids,"  coupled  with  the  absence  of  spennatozoa,  and 
attaching  due  importance  to  analogous  observations  on  animals,  is 
disposed  to  call  in  question  the  claims  to  paternity  in  these  cases. 
But  as,  in  order  to  do  so,  it  would  be  necessary  to  suppose  the 
most  improbable  coincidence  of  four  wives  unfaithful  with  three 
cryptorchids,  the  safest  course  is  to  adopt  the  author's  own  admis- 
sion contained  in  the  words,  "  I  see  no  valid  reason  why  there 
should  not  be  exceptions."  The  rule  must  be  held  to  be  esta- 
bl]shed.f   Casper  says  of  this  class  of  persons,  **  Experience  proves 

*  M.  Donn^  has  Miown  that  these  eecrctions,  in  femalpg  apparently  in 
good  health,  are  sometimes  such  as  instantlj  to  destroy  the  spennatozoa. 

t  Observations  on  Sterility  in  Man,  with  cases.  By  T.  B.  Curling,  F.R.S., 
Surgeon  to  the  ix)ndon  Hospital,  &c.  *  British  and  Fureigu  Mcdico-Chirur- 
giuftl  Review/  April,  IMM. 
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that  cryptorchids  are  perfectly  capable  of  procreatiou,  and  there 
are,  a  priori,  no  physiological  reasons  for  doabting  this."  (Vol. 
iii.  p.  256.) 

Directiona  for  oondocting  eiaminations  in  cases  of  alleged 
impotence:— > 

1.  Note  the  age,  general  appearance,  habit  of  body,  and  state 
of  health,  of  the  person  complained  of,  and  ascertain  what  diseases 
he  or  she  may  have  previonsly  laboured  nnder. 

2.  Examine  the  sexual  parts  with  great  care ;  ascertain  their 
degree  of  derelopment,  and  explore  such  openings  or  canals  as  may 
be  discovered,  by  the  sound  or  catheter.  Ascertain  the  condition 
of  the  urethra  of  the  male,  and  the  state  of  the  prostate. 

3.  No  gross  or  indelicate  manipulations  need  be  practised,  nor 
artificial  stimulus  employed. 

4.  These  examinations  can  only  be  safely  intrusted  to  skilful 
and  experienced  medical  men.  The  examination  of  females  should 
be  conducted  by  aoooucbenrs,  the  jury  of  matrons  being  obviously 
incompetent. 

RAPE. 

Rape,  which  was  formerly  a  capital  offence,  now  entails  penal 
•erritu^e  for  life  as  its  maximum  punishment,  as  does  also  the 
carnal  knowledge  of  any  g^rl  under  10  years  of  age.  The  carnal 
knowledge  of  any  girl  between  the  ages  of  10  and  12  is  punish- 
able by  penal  servitude  for  three  years.  Indecent  assaults  on 
females  and  attempts  on  girls  under  12,  are  punished  by  imprison- 
ment for  any  term  not  exceeding  two  years.  (24  and  25  Vict., 
cap.  c  §  40  et  seq.) 

Rape  being  defined  as  *'  the  carnal  knowledge  of  a  woman 
forcibly  and  against  her  will,"  a  question  has  arisen  as  to  the 
meaning  of  the  term  carnal  knowledge,  and  whether  it  implies 
penetration  and  emission,  or  penetration  only.  Though  this  diffi- 
culty might  be  supposed  to  have  been  set  at  rest  by  the  9th  of 
Geo.  IV.,  chap.  81,  which  distinctly  provides  that  neither  in  cases 
of  rape,  nor  in  offences  coiUra  naiurcun,  shall  it  be  necessary  to 
prove  the  actual  emission  of  seed,  but  that  the  carnal  knowledge 
shall  be  deemed  complete  upon  proof  of  penetration  only, 
mndi  difference  of  opinion  continued  to  exist  among  legal 
writers,  and  conflicting  decisions  were  given  from  the  bench, 
till  at  length  it  came  to  be  understood  and  universally  admitted 
that  proof  of  emission  is  not  required.  A  question  was  next 
raised  as  to  the  meaning  of  the  word  "  penetration,"  and  it  was 
at  length  decided,  after  farther  conflict  of  legal  opinions  and  de- 
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dsions,  tbat  any  introduction  of  the  male  organ  within  the  vulva 
constitutes  penetration.* 

The  least  possible  introduction,  then,  of  the  male  organ  within 
the  vulva,  even  short  of  the  rapture  of  the  hymen,  and  without 
emission,  constitutes  a  rape,  if  done  forcibly  and  against  the  will 
of  the  female,  and  the  &cts  to  be  established  are : — 1.  Forcible 
penetration,  in  this  limited  sense  of  the  term ;  and,  2.  In  the 
case  of  females  above  twelve  years  of  age,  that  the  force  was  used 
against  <tbe  will  of  the  complainant.  The  subject,  therefore, 
divides  itself  into  two  parts — the  question  of  penetration,  or,  in 
other  words,  the  phytical  sigtu  of  rape,  and  the  question  of 
consent.  In  deciding  the  first  question  the  court  is  guided  by 
medical  evidence ;  the  second  it  decides  on  the  evidence  of  other 
witnesses. 

As  the  law  makes  no  distinction  between  married  and  single, 
chaste  and  unchaste,  and  does  not  limit  the  time  after  the  alleged 
commission  of  the  offence  at  which  an  accusation  may  be  pre- 
ferred, the  examination  of  the  female  may  have  to  be  made  under 
very  different  circumstances  in  different  cases. 

PHYSICAL  SIGNS   OF  RAPE. 

Though,  as  the  explanation  already  given  of  the  meaning  of  the 
term  penetration  shows,  it  is  not  necessary  to  prove  the  existence 
of  any  definite  amount  of  injury  (as  for  instance,  the  rupture  of 
the  hymen  in  those  who  have  not  had  previous  sexual  inter- 
course), the  medical  man  should  make  a  minute  and  careful 
examination  of  the  parts  of  generation,  so  as  to  be  able  to  give 
a  clear  description  of  the  injury  they  have  sustained.  And  though 
the  fact  of  emission  need  not  be  proved,  the  discovery  of  semen 
on  the  person  of  the  female,  or  on  her  dress,  must  obviously  be 
of  very  great  importance. 

The  duty  of  the  medical  man  when  called  on  to  examine  the 
person  of  a  female  said  to  have  been  violated  will  therefore 
consist  in  an  examination :  1.  Of  the  parts  of  generation,  with  a 
view  to  an  exact  description  of  the  injury  they  have  sustained  ; 
2.  Of  the  body  and  limbs  of  the  female,  with  a  view  to  discover 
bruises,  scratches,  or  other  evidences  of  resistance  to  the  alleged 
violence ;  3.  Of  the  linen  worn  by  the  female  at  the  time  of  the 
alleged  rape,  with  a  view  to  the  discovery  of  spots  of  semen  or 
of  blood,  and,  in  some  cases,  of  other  discharges.  It  may  also  be 
necessary  to  examine  the  person  and  linen  of  the  accused. 

*  See  Archbold'i '  Flesdiog  and  Evidence  hi  Criminal  Ctses.' 
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1.  ExamimtUion  of  ike  p<trU  of  generation. — Before  oonsider- 
ing  the  iDJuries  these  parts  may  sustain,  it  will  be  necessary  to 
inquire  into  the  valae  of  the  hymen,  and  of  other  alleged  signs 
of  Tirginity ;  for  the  crime  of  rape  is  most  frequently  committed 
CO  the  person  of  a  female  who  has  not  previously  bad  sexual 
interooorse;  and  it  is  usual,  in  the  case  of  adult  females,  to 
endeavour  to  rebut  the  charge  of  rape  by  alleging  previous  un- 
chactity— a  question  on  which  the  medical  examiner  may  bave 
to  express  an  opinion. 

The  JT^meii.— Strange  as  it  may  seem,  the  very  existence  of 
this  membrane  has  been  disputed ;  and  Male,  Beck,  and  Deverg^e, 
give  long  lists  of  those  who  affirm  and  of  those  who  deny  its 
existence;  but  the  former  have  the  advantage  both  in  numbers 
and  authority. 

Orfila  did  not  find  it  wanting  in  one  of  more  than  200  subjects, 
which  he  examined.  Qavnrd  found  it  in  the  foetus,  in  the  new- 
bom  infknt,  in  young  women  from  23  to  25  years  of  age,  and 
in  one  of  50.  Bennach,  of  Marseillesy  saw  it  in  a  woman  of  60. 
Devergie  found  it  invariably  present  in  new-born  in£emts, 
and  met  with  it  in  women  of  different  ages  exposed  at  the 
Morgue,  of  whom  one  was  65  and  another  72.  The  same  author 
twice  observed  the  labia  minora  united  through  their  whole 
extent,  leaving  a  small  aperture  above  corresponding  to  the 
meatus  nrinarius;  and  once  he  found  the  vag^ina  closed  by  a 
fake  membrane  within  the  labia  minora,  having  a  perfect  hymen 
behind  it.  Devergie  concludes,  from  a  careful  review  of  all  his 
aotborities,  that  the  hymen  is  an  almost  constant  formation, 
recognizable  by  marked  characters  in  99  cases  out  of  100;  and 
he  traces  the  differences  of  opinion  that  have  existed  to  variations 
in  its  form  and  size.* 

The  hymen  is  usually  found  as  a  semilunar  fold,  concave  before 
and  convex  behind,  bounding  the  entrance  of  the  vagina  below, 
and  losing  itself  behind  the  labia  minora  in  the  circumference  of 
the  orifice.  Another  form  is  that  of  a  circular  membrane,  per- 
fbrated  in  the  centre,  and  adherent  by  its  entire  circumference. 
A  third  form  oonnsts  of  the  same  circular  membrane,  but  with  a 
small  opening  above,  corresponding  to  the  meatus  urinarius.  A 
fourth,  hut  most  unusual,  form  is  that  of  filaments  of  mucous 
membrane  uniting  the  caruncul»  myrtiformes. 

The  hymen,  comparatively  small  at  birth,  enlarge  by  degrees, 
and  especially  about  the  period  of  puberty ;  when  its  free  edge 
hcoomcs  relaxed  and  thrown  into  folds,    lliese,  when  ruptured, 

*  Consult  Devergie, '  Dee  Attentats  kla  Pndeor.' 
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gi^e  rise  to  those  small  pyramidal  tubercles,  from  three  to  dx  in 
number,  known  as  the  caruncula  myrtiformea,  which  may,  there- 
fore, be  taken  as  marks  of  the  previoos  existence  of  the  hymen. 

The  recent  destniction  of  the  hymen  proves  the  recent  use  of 
foroB ;  and  if  there  are  other  marks  of  violence  on  the  parts  and 
on  the  person  of  the  female,  there  can  be  no  reasonable  doubt  of 
the  commission  of  a  rape,  as  fiir  as  that  crime  admits  of  being 
proved  by  physical  signs. 

When  the  destruction  of  the  hymen  is  recent,  the  caruncvla 
myrUformes  are  found  swollen  and  inflamed;  but  they  gradually 
wither  and  shrink  with  time. 

This  absence  of  the  hymen,  and  substitution  of  the  carunculss, 
most  not  be  taken  as  proof  that  the  female  had  had  previous 
sexual  intercoarse,  for  the  membrane  may  be  otherwise  d^royed : 
from  within,  if  the  aperture  be  small,  by  the  first  menstrual  flux, 
or  by  the  accumulation  of  other  discharges;  from  without,  by 
accident,  or  by  foreign  bodies  purposely  introduced;  also  by 
disease.  It  may  even  be  originally  wanting,  as  in  a  case  related 
by  Capuron. 

On  the  other  hand,  the  presence  of  the  hymen  must  not  be 
accounted  a  certain  sign  of  chastity ;  for  it  has  remained  intact 
after  sexual  intercourse,  and  even  after  the  birth  of  children. 
Ambrose  Par^,  Ruisch,  Osiander,  Nagele,  Capuron,  Baudelocque, 
and  others  give  cases  of  mothers  in  whom  it  was  ruptured  by  the 
child,  or  divided  by  the  knife ;  and  Tolberg,  on  the  authority  of 
the  elder  Meckel,  cites  the  case  of  a  woman  in  whom  the  hymen 
was  preserved  circular  and  tense  after  the  birth  of  a  foetus  of 
five  months,  enveloped  in  all  its  membranes.  Still  a  perfect 
hymen,  with  the  parts  of  generation  and  the  breasts  conforming 
to  the  virgin  type,  affords  the  strongest  presumption  of  chastity. 

Besides  the  intact  condition  of  the  hymen,  or  its  recent  rup- 
ture, other  signs  of  virginity  have  been  enumerated,  such  as  the 
fresh  colour,  firmness,  and  elasticity  of  the  labia,  the  integrity  of 
the  fourchette,  the  narrow  and  rugose  state  of  the  vagina,  a  plump 
and  elastic  condition  of  the  breasts,  the  difficulty  and  pain  attend- 
ing intercourse,  and  the  flow  of  blood.  But  all  these  signs  are 
fallacious.  This  condition  of  the  labia  is  not  always  destroyed  by 
repeated  intercourse,  and  in  the  state  of  the  breasts  many  widows 
and  mothers  may  compare  with  undoubted  virgins.  The  four- 
chette may  remain  unruptured  after  repetited  intercourse,  and 
even  after  child-bearing ;  and  the  narrow  and  constricted  vagina 
is  not  only  not  peculiar  to  virgins,  but  mny  be  imitated  by  the 
use  of  astringents,  while  the  opposite  state  naturally  present 
during  the  menstrual  period  may  be  induced  by  profuse  meustrual 
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OT  leacorrhoeal  discharges.  The  pain  atteuding  a  first  connection 
and  hemorrhage  are  still  more  fallacious,  as  both  may  occur  from 
relative  disproportion. 

That  the  fact  of  previous  sexual  intercourse  is  not  easy  to  ascer- 
tain, and  that  the  usual  signs  of  virginity  may  remain  after  long 
habits  of  unchastity,  is  well  illustrated  by  the  following  case.* 

Two  young  women  of  genteel  appearance  were  attacked  in  the 
public  streets  by  some  young  men,  who  called  them  opprobrious 
names,  and  told  the  passers-by  that  they  were  no  better  than 
common  prostitutes.  Some  good-natured  persons  resented  this 
conduct,  and  took  the  girls'  part ;  and  a  complaint  was  lodged  on 
their  behalf  against  their  defamers,  who  were  summoned  before  a 
magistrate.  The  defendants  pleaded  a  justification,  while  the 
females,  on  the  contrary,  stoutly  insisted  on  their  purity,  and  even 
offered  to  submit  to  inspection  by  a  medical  examiner, — which 
the  opposite  party  dared  them  to  do.  A  sworn  inspector,  clever 
and  conscientious,  was  appointed  by  the  magistrate,  and  reported 
that  it  was  totally  out  of  bis  power  to  say  anything  certain  as  to 
one  of  the  females;  she  might  or  might  not  be  a  virgin;  but 
that  the  other  bad  probably  had  some  intercourse  with  men, 
though  he  could  not  assert  the  fact  positively.  Yet  it  sub- 
sequently came  out  that  these  young  women  hud  actually  been 
for  some  time  on  the  registers  of  the  police,  and  had  both  had 
repeated  attacks  of  the  venereal  disease. 

The  physical  signs  of  rape  consibt  in  marks  of  violence  on  the 
organs  of  generation,  proportioned  to  the  force  employed,  the 
resistance  offered,  and  the  relative  disproportion  of  the  parts.  In 
the  adult  virgin  (alter  complete  penetration)  the  hymen  would  be 
ruptured,  the  fonrchettc  might  be  torn ;  and  the  parts  would  be 
covered  with  blood.  In  young  children,  there  may  be  no 
penetration,  and  therefore  no  destruction  of  the  hymen,  and  no 
hsemorrhage,  but  bruising  of  the  external  organs.  After  some 
houns,  there  will  be  marks  of  recent  inflammation,  with  increased 
heat  and  swelling,  with  profuse  discharge,  at  first  of  mucus  tinged 
with  blood,  then  of  a  muoo-purulent  fluid,  of  a  greenish-yellow 
colour,  and  glutinous  character. 

These  are  the  appearances  present  when  the  injuries  ai'e  recent ; 
bat  at  the  end  of  three  or  four  days  the  inflammation  will  have 
subsided,  the  parts  may  heal,  and  no  trace  of  the  injury  may 
remain.  The  soreness  resulting  from  the  injuries  causes  a  diflS- 
culty  in  walking,  and  a  peculiar  g^t,  which  lasts  for  a  day  or 
two  in  the  adult»  but  longer  in  children  who  have  been  much  in- 

*  Fsrent-Dochaielet, '  La  Prostitation  dans  la  VUle  de  Paris.' 
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jored.     Tliere  is  also  complaint  of  pain  in  mictmition,  and  some- 
times in  relieving  the  bowels. 

The  marks  of  violence  are  ctsUfris  paribus,  less  distinct,  and  the 
resulting  inflammation  less  intense,  in  women  who  have  had 
sexual  intercourse,  have  borne  children,  are  at  the  menstrual 
period,  or  are  suffering  from  any  profuse  discharge. 

These  marks  of  iijury  to  the  parts  of  generation  may  exist, 
and  yet  no  rape  have  been  committed ;  for  a  first  intercourse, 
with  full  consent,  or  a  great  disproportion  of  parts  in  one  accus- 
tomed to  sexual  intercourse,  would  give  rise  to  the  same  appear- 
ances. 

Injuries  to  the  organs  of  generation  have  also  been  fraudulently 
produced,  in  order  to  support  a  charge  of  rape.  Foder^  cites  a 
case  in  which  inflamed  spots  were  produced  by  the  pressure  of  a  coin. 

Appearances  resembling  those  due  to  violence,  may  also  be 
occasioned  by  disease,  as  was  first  shown  by  Dr.  Percival.  Jane 
Hampson,  et.  4,  was  admitted  an  out-patient  of  the  Manchester 
Infirmary,  February  11, 1791.  The  mother  stated  that  the  child 
first  complained  of  pain  in  making  water  the  day  before.  This 
led  her  to  examine  the  parts,  which  she  was  surprised  to  find 
highly  inflamed,  sore,  and  painful.  The  child  had  slept  two  or 
three  nights  in  the  same  bed  with  a  boy  fourteen  years  old,  and 
had  complained  of  being  very  much  hurt  by  him.  Leeches  and 
other  external  applications,  with  appropriate  internal  remedies 
were  prescribed ;  but  the  child  grew  weaker,  and  died  on  the  20th 
of  February.  A  coroner's  inquest  was  held ;  prior  to  which  the 
body  was  inspected,  and  the  abdominal  and  thoracic  viscera  being 
found  free  from  disease,  Mr.  Ward,  the  surgeon  attending  the 
case,  gave  it  as  his  opinion  that  the  child's  death  was  caused  by 
external  violence.  A  verdict  of  murder  was  accordingly  returned 
against  the  lad.  Not  many  weeks  however,  elapsed,  before  several 
similar  cases  occurred,  in  which  there  was  no  suspicion  of  external 
violence,  and  some  in  which  it  was  certain  that  it  had  not  been 
offered.  A  few  of  these  patients  died.  Mr.  Ward  was  convinced 
that  he  had  been  mistaken,  and  informed  the  coroner  of  his  rea- 
sons for  changing  his  opinion.  Accordingly,  when  the  boy  was 
called  to  the  bar  at  Lancaster,  the  judge  told  the  jury  that  the 
evidence  adduced  was  not  sufficient  to  convict ;  that  it  would 
give  rise  to  much  indelicate  discussion  if  they  proceeded  to  the 
trial,  and  that  he  hoped  they  would  acquit  him  without  calling 
witnesses.  With  this  request  the  jury  complied.  The  disorder  in 
these  cases,  says  Dr.  Percival,  had  been  a  typhus  fever,  accom- 
panied with  a  mortification  of  the  pudenda.* 

*  '  Medical  Ethics,'  pp.  103  and  23L 
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A  similar  ooraplaint  has  been  described  by  Mr.  Kinder  Wood. 
It  was  preceded  by  febrile  symptoms  for  about  three  days.  At- 
tention was  then  called  to  the  seat  of  the  disease,  by  complaints 
of  pun  in  voiding  the  nrine,  and  wheto  the  genital  organs  were 
ejDimiDed,  one  or  both  labia  were  found  enlarged  and  the  seat  of 
a  dnsky  inflammation,  which  soon  extended  over  the  clitoris, 
nymphsB,  and  hymen.  Ulceration  succeeded,  leading  to  progres- 
nve  destroction  of  the  external  organs.  The  disease  seemed  to 
be  a  peculiar  kind  of  eruptive  fever,  and  proved  very  fatal.* 

Lawrence,  in  his  *  Surgical  Lectures,'  also  described  a  peculiar 
inflammaUon  of  the  external  organs  of  children,  as  not  only  a 
serioas  affection  in  itself,  but  apt  to  be  confounded  with  syphilis, 
so  as  to  give  rise  to  the  suspicion  that  the  children  had  been 
ill-used.  In  some  instances  serious  judidal  trials  had  been  the 
result.  The  disease  occurs  in  young  subjects  of  from  four  or  five 
or  eight  or  ten  years  of  age ;  and  consists  of  inflammation  of  the 
labia  and  external  organs,  which  assume  a  deep,  dusky  red  colour, 
and  become  the  seat  of  foul  ulcers,  with  a  tawny  gray,  and  some- 
times an  actual  sloughing  surface,  attended  with  a  thin  foetid 
difldiarge,  with  feverishness,  restlessness,  great  pain,  and  very 
considerable  disturbance  of  the  health  of  the  child.  The  disease 
differs  widely  from  syphilis,  and  the  ulcers  have  characters  totally 
different  from  those  of  any  primary  venereal  sore.  Lawrence  had 
to  g^ve  evidence  in  the  case  of  a  child  sufiering  from  this  affec- 
tion, who,  in  consequence  of  professional  opinions  that  it  was  the 
venereal  disease,  was  interrogated  into  the  idea  suggested  and 
strongly  entertained  by  the  parents,  that  a  certain  youth  had  done 
something  or  other  to  her.  He  was  taken  to  Bow-street,  ex- 
amined, and  tried  at  the  Old  Bailey. 

Wilde,  of  Dublin,  describes  a  like  affection  of  the  parts  of 
geDenition  of  young  children  in  connection  with  leuoorrhoMl 
ophthalmia,  and  states  facts  to  prove  that  both  affections  are 
ooDtagioQs.f 

We  have  seen  several  cases  of  this  deep-coloured  inflammation 
of  the  genitals  with  profuse  discharge,  not  proceeding  to  ulcera- 
tion ;  and  have  generally  found  the  friends  suspicious  of 
violenoe  (G.). 

In  reference  to  all  these  fbrms  of  disease,  it  should  be  borne  in 
mind,  that  they  attack  only  young  children,  and  that  the  same 
disorder  sometimes  prevails  at  the  same  time,  in  the  same  place. 

•  *  If  «d.  CUr.  Tnms.'  vol.  viii.  p.  84.  See  also  Beck's  <  Medical  Jnrls- 
pnideDoe/  art.  Baps,  Cor  further  reftrenees  to  aatbors. 

t  *  Medical  Timet  and  Qasette,'  Jao.  17, 1867.  See  also  Mr.  Ketteveo  in 
sane  Joomal,  ApiU,  1868. 
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2.  The  evidence  afforded  by  injury  to  the  partg  of  genemtion 
may  derive  confirmation  from  an  examination  of  the  person  of  the 
female.  If  there  has  been  great  violence  and  much  resistance, 
bruises  and  scratches  will  be  found  on  the  groins,  thighs,  and 
knees,  and  on  the  arms  and  chest;  and  the  clothes  may  also 
be  torn  in  the  struggle. 

Marks  of  violence,  then,  on  the  parts  of  generation,  corrobo- 
rated by  bruises  and  scratches  on  other  parts  of  the  person,  form 
the  principal  physical  signs  of  rape. 

3.  Examination  of  the  Linen, — Tlie  linen  worn  by  the  female 
at  the  time  of  the  alleged  rape  may  furnish  valuable  negative 
evidence,  or  may  issue  in  the  discovery  of  spots  or  stains  of  blood, 
of  menstrual  fluid,  of  semen,  or  of  other  discharges. 

Spots  of  Blood,  — When  the  injury  is  recent,  the  linen  will  be 
spotted  with  pare  blood  of  a  uniform  red  colour ;  but  when  the 
first  hemorrhage  has  ceased,  the  blood  will  be  mixed  with  mucus, 
prodncing  stains  less  defined,  reddish,  or  yellowish  red,  lighter  in 
the  centre,  darker  at  the  circumference. 

These  spots  of  blood,  or  of  discharges  tinged  with  blood,  coin- 
ciding with  marks  of  violence,  aflbrd  a  strong  presumption  of  rape. 

For  the  chemical  tests  and  microscopic  characters  of  spot«  of 
blood,  the  reader  is  referred  to  the  chapter  on  Wounds. 

The  menstrual  fluid. — It  is  necessary  to  be  on  our  guard 
against  confounding  blood-stains  with  those  produced  by  the 
menstrual  discharge.  This  fluid  is  secreted  by  the  lining 
membrane  of  the  uterus;  is  of  a  rich  cherri'-red  colour,  not 
brightened  by  contact  with  air,  and  passes  by  exposure  to  a 
brownish-red.  It  contains  less  fibrin  than  blood,  and  does  not 
form  so  firm  or  thick  a  clot ;  but  it  is  sometimes  discharged  with 
clots  of  blood.  It  has  a  characteristic  sour  odour,  and  an  acid 
reaction,  due  to  the  presence  of  free  phosphoric  and  lactic  acids. 
It  also  contains  mucous  globules  and  epithelial  scales  from  the 
uterus  and  vagina.  By  these  properties  the  unmixed  menstrual 
fluid  may  be  distinguished  from  blood;  but  the  siM)t8  or  stains 
which  it  forms  are  not  readily  distinguished  from  stains  of  blood 
when  blended  with  mucus.  And  this  is  especially  true  of  the 
soiled  linen  of  the  class  on  whom  the  crime  of  rape  is  most 
frequently  committed.  As  to  stains  on  linen,  therefore,  it  is  safe 
to  adopt  the  statement  of  Casper,  "  that  there  is  no  distinguish- 
able difference  between  the  two  kinds  of  blood."  The  nature  of 
the  fluid  might  be  ascertained  by  plugging  the  vagina.  If  it 
were  found  to  flow  from  the  upper  part  of  the  passage,  it  might 
be  safely  inferred  that  it  was  menstrual. 
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If  tbe  menses  were  flowing  at  the  time  of  an  alleged  rape, 
blood  would  be  mixed  with  the  discharge,  and  would  be  f&md 
adhering  to  tbe  iigored  partit,  or  in  copious  clots  near  the  scene  of 
the  vidlenoe. 

This  coincidence  took  place  in  the  case  of  Mary  Ashford : — 

The  menses  were  flowing  at  the  time  of  the  alleged  rape,  and 
eooffuUtied  blood  was  found  at  the  spot  where  the  connection  took 
places  in  the  middle  of  the  impremon  of  a  figure  on  the  grass. 
The  parts  of  generation  were  torn,  and  covered  with  coagulated 
blood;  and  the  shirt  and  pantaloons  of  the  accused,  Abraham 
Thornton,  were  also  bloody.  He  confessed  the  connection,  but 
pleaded  consent.  The  dead  body  of  Mary  Ashford  was  found  next 
morning  in  a  pool  of  water.* 

Semen,  and  seminal  epota. — MThen  a  female  is  examined  soon 
after  a  rape,  semen  may  be  discovered  at  the  orifice  of  the  vagina, 
or  on  the  other  parts  of  generation ;  or  seminal  spots  may  be 
found  on  the  shift.  The  real  character  of  the  fluid  may  be 
determined  by  the  microscope,  which  reveals  the  presence  of 
certain  characteristic  bodies,  variously  designated  as  epermatozoa, 
gooeperms,  seminal  animalcules,  and  cercaria  seminis.  They 
exist  in  the  semen  of  male  animals  that  have  reached  the  age  of 
puberty,  diffused  through  the  semen  in  large  but  variable  num- 
hen,  mixed  with  granules  or  corpuscles  of  much  larger  size. 
They  consist  of  a  long  slender  fllament  surmounted  by  an  oval  or 
pear-shaped  head.  They  are  very  minute,  their  entire  length 
often  not  exceeding  the  600th  of  an  inch,  and  the  pear-shaped 
head  being  about  half  the  size  of  the  human  red  blood-corpuscle. 
For  several  hours  after  the  death  of  the  animal  to  which  they 
bdong,  tbe  filament  has  a  peculiar  lashing,  undulating,  or  vibrat* 
ing  movement.  But  when  they  have  c^sed  to  move,  they  may 
sdU  be  detected  by  their  peculiar  shape,  which  they  retain  even 
when  dry ;  and  they  have  been  detected,  after  long  intervals  of 
time,  in  the  liquid  obtained  by  steeping  seminal  stains  in  a  small 
quantity  of  distilled  wator.  Devergie  found  them  in  stains  ten 
months  old,  Casper  at  the  end  of  a  year,  Bayard  after  three,  and 
Bitter  after  four  year8.t  They  also  renst  putrefaction,  and  have 
been  observed  in  putrid  semen  kept  for  ten  weeks.^ 

*  See  tUi  case  at  length  In  Cammin's  Lectures, '  Med.  Oaz.,'  xxi.  p.  386* 
Tbe  case  oeeorred  in  1817*  and  excited  much  interest  at  the  time. 

t  A  case  of  rape,  by  Dr.  Henry  Mnnroe,  acoompanied  by  an  engraving, 
■bowing  tbe  spennatoxoa,  tbe  blood  globoles,  tbe  epitbelial  scales  of  the  men- 
stroal  ^scharge,  and  tbe  mneoos  bodies  as  seen  in  tbe  liquid  obtained  by 
flteeping  the  stains  in  distilled  water,  will  be  foond  in  Beale's '  Archives  of 
If  e^eiae,'  vol.  i.  p.  199. 

X  Dr.  John  Dewy, '  Edin.  Med.  snd  Surg.  Joom.'  voL  iv.  p.  15. 


The  appeamnoee  md  motiona  of  the  apenuBtozo*  are  qnit«  dia. 
tiDctife ;  bnt  il  is  right  to  state  that  M.  Donnd  has  described  and 
depicted,  under  the  name  of  Tricfaomonaa  vag^nv,  an  aniiaalcDle 
ocouiOTiHlly  encountered  in  vaginal  mucus,  lod  eapeciall]'  in  the 
diachargea  of  femalea  careless  c^  peraonal  clesnllDeBS.  It  is  foond 
tniied  with  granalar  bodica  of  larger  uze  than  thou  of  semeD.  and 
the  head  U  three  times  as  large  as  that  of  the 
Pl<-B-  apermatozOB.    It  baa  several  gnnnlea  in  its  in- 

terior 1  and  a  row  of  from   four   to  six   ahart 
cilia  spring  from  iU  circamference. 

~  minal  apota  have  otiier  characteristic 

Tbe;  are  stiS*  as  if  atorched ;  of  a 
.  grajiah  tint,  best  seen  bj  placing  the  linen  between 
the  eye  and  the  light;  and  when  raoistened 
giye  ont  the  well-linown  seminal  odour.  If  held  near  the  fire — 
(taking  cace  not  to  acorch  the  linen) — the  spota  change  to  a  yellow 
fawn  culoar,  and  several  small  whitish  apots,  not  previously  per- 
ceived, make  their  appearance.  Oriila  prononnced  this  effect  of 
heat  to  be  chars cteristi<',  alleging  that  it  does  not  take  place  with 
any  other  healthy  or  morbid  diavhargej  not  »ith  vaginal  mocng 
or  the  lochiaj  nor  with  gcnarrlio^l  diBchBr);e  or  fluor  albiis.  Pure 
nitric  acid  gives  to  the  solution  of  semen  in  water  a  alight  tinge 
of  yellow,  but  CHUses  no  precipitate. 

The  change  of  colour  in  the  spot  when  held  near  the  fire,  and 
the  peculiar  odour  of  the  aolution,  are  highly  characUriatic.     The 

■  land  3  are  (MmOrlfBth  and  Henrte;'! 'UlcrognpbU:  DltlloDHJ;' 3,  1. 
and  G  alter  Sfrum  In  Beale'i '  ArcblTcs,'  lol.  L 
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abtenee  of  precipitate  with  nitric  acid  is  leas  condnsiye.*    Casp 
eommeiids  a  method  of  Lassaigne's,  by  which,  on  linen  or  coitc 
teztnrea,  the  seminal  spot,  with  others  not  caosed  by  albaminou 
compounds,  may  be  distingruished  from  secretions  which  contain 
albiunen,  and  therefore  snlphur.     The  spot  is  moistened  with  a 
solntion  of  oxide  of  lead  in  liqnor  potasaee,  and  dried  at  68?  F. 
The  seminal  stain  undergoes  no  change,  while  the  other  stains, 
after  a  few  minutes,  assume  a  dirty  yellow  or  a  sulphur  yellow 
hue.     CVoL  i.  p.  205.) 

Bat  though  the  discovery  of  zoosperms  in  a  seminal  spot  is  con- 
dusive  as  to  its  nature,  it  must  be  understood  that  a  stain  may 
have  been  caused  by  an  emission  and  yet  contain  no  zoosperms ; 
lor  it  appears  from  numerous  observations  on  the  bodies  of  men 
who  have  died  by  various  forms  of  violence,  that  out  of  22  young 
and  middle-aged  adults  (several  of  them  powerful  and  vigorous 
men)  the  organs  contained  numerous  zoosperms  in  5,  few  in  9, 
and  none  in  8;  while  of  men  above  50,  3  had  them  in  large 
numbers,  and  8  in  small,  while  in  three  others  they  were  not  dis- 
eoverable.  Duplay  also  found  the  zoosperms  absent  in  14  out  of 
51  old  men.  A  vigorous  naturalist,  60  years  of  age,  accustomed 
to  the  use  of  the  microscope,  examined,  with  Casper,  his  own 
semen  after  coitus,  and  they  found  every  variation  from  no  zoo- 
sperms at  all  to  zoosperms  described  as  innumerable,  and  from 
few  or  many  tmall  to  few  lar^e.  The  facts  thus  industriously 
eoUeeted  certainly  justify  Casper's  conclusion  **  that  though  stains 
are  prove<!  to  be  of  seminal  origin  when  these  spedfic  zoosperms 
are  fonna  in  them,  yet  that  the  absence  of  spermatozoa  does  not 
prove  that  these  stains  have  not  been  caused  by  human  semen." 
(Vol.  iii.  p.  296). 

Of  the  characters  of  seminal  spots,  other  than  the  discovery  of 
aoosperms,  it  should  be  stated  that,  though  available  when  we  are 
dealing  with  dean  linen,  they  are  of  little  value  when  we  have  to 
do  with  the  soiled  garments  of  the  poor.  In  preparing  the  spot 
for  examination,  care  should  be  taken  not  to  destroy  the  zoo- 
^wrms  by  rough  usage.  It  should  be  cut  out,  placed  in  a  watch- 
ghus  with  a  few  drops  of  distilled  water,  and  gently  moved  about 
with  a  glass  spatula.  After  a  quarter  of  an  hour  the  stained 
tissue  will  have  become  softened  and  permeated  with  water.  It 
diouM  then  be  carefully  removed,  and  allowed  to  drain.  From 
the  soaked  stain  a  slightly  opalescent  fluid  may  be  squeezed  with 
a  glaM  rod  on  a  clean  microscopic  slide,  covered  with  a  disc,  and 
submitted  to  microscopic  exanunaUon  with  a  power  of  not  less 

•  Orfila :  *  Traits  de  M^dedns  Legale,'  vol.  i.  pp.  166  et  t^t- 
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of  rape  based  on  tlic  existence  of  a  purulent  o 
ent  discharge  in  yoang  females,  the  ascertained  ab 
ihoea  in  the  accased  would  be  of  the  utmost  impoi 
efence.  As  the  gonorrhoeal  discharge  cannot  be  dUti: 
certunty  from  the  purulent  or  muoo-purulcnt  disci 
>en,  or  from  the  highly  coloured  leuoorrhoeal  discharg 

great  caution  is  needed  in  forming  an  opinion  base 
e  of  any  existing  discharge. 

e  inferences  drawn  from  the  state  of  the  parts  of  ge 
n,  and  linen  of  the  female  may  be  strengthened  by 
lamination  of  the  accused, — If  examined   soon  a 
his  person  may  bear  distinct  marks  of  resistance ; 
worn  at  the  time  may  be  found  soiled  with  blood  an 
lay  also  have  used  such  force  as  to  cause  a  ruptu 
im.    On  the  other  hand,  the  accused  may  prove  t 
I  or  of  too  tender,  or  too  advanced,  an  age  to  I 
:eable  with  rape ;  or  it  may  happen  that  he  is  imj 
i  case  the  charge  must  fall  to  the  ground, 
legations  of  rape  are  sometimes  confirmed  by  an  insj 
pot  on  which  the  offence  was  alleged  to  have  b 
d.     It  may  bear  distinct  traces  of  a  struggle,  and 
ed  with  blood. 

iien  death  follows  rape,  the  parts  of  generation, 
itself,  will  have  to  be  carefully  examined,  and  the 
ixtcnt  of  all  injuries   ascertained.     The  mouth  i 
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The  soffidency  of  the  resistance,  and  the  qoestion  of  consent 
generally,  are  reserved  for  the  jury,  guided  by  the  following  con- 
siderations:— ^The  previous  character  of  the  female,  and  her 
relations  with  the  accused ;  the  motives  that  may  have  actuated 
her  in  bringing  the  accusation ;  the  place  and  circumstances  in 
which  the  crime  was  alleged  to  have  been  committed ;  the  time 
that  elapsed  before  complaint  was  made ;  whether,  if  other  per- 
sons were  near  at  hand,  her  cries  were  heard ;  and  whether,  if 
discovered,  she  made  resistance  and  cried  out  before  the  discovery. 
The  question  of  consent  has  of  course  no  place  in  the  case  of 
children  under  ten  years  of  age,  of  idiots,  or  of  females  in  a  state 
of  unconsdousness,  however  produced. 

This  question  of  consent  has  been  summarily  answered,  by 
alleging  the  impossibility  of  committing  the  crime  on  a  woman  of 
ordinary  strength  in  fall  possession  of  her  senses.  That  this, 
though  very  difficult,  is  possible,  is  suffidently  proved  by  Case 
LI  v.,  p.  311,  vol.  iii.,  of  Casper's  Handbook;  but  as  the  term 
rape  is  now  understood,  the  offence  must  be  admitted  to  be  pos- 
sible if  the  assailant  is  a  strong  man,  or  if  there  is  great  disparity 
of  strength.  The  female,  too,  may  faint  from  fright,  or  yield  to 
threats  of  worse  violence. 

Two  other  questions  still  remain  to  be  discussed.  1.  Can  a 
female  be  violated  during  sleep  without  her  knowledge  ?  and,  2. 
Does  pregnancy  ever  follow  rape  ? 

1.  Can  a  female  be  violated  during  sleep  without  her  knofc- 
ledge  t — That  a  rape  may  be  committed  during  the  stupor  pro- 
duced by  narcotics,  there  is  no  doubt ;  that  a  female,  accustomed 
to  sexual  intercourse,  may  be  violated  during  profound  sleep,  is 
also  highly  probable  ;*  but  that  this  should  happen  to  a  virgin  is 
in  the  highest  degree  improbable.  Violation  is  here  used  in  the 
sense  of  tbrdble  and  complete  sexual  intercourse ;  but  under  the 
bead  of  pregnancy,  cases  will  be  cited  to  prove  the  possibility  of 
intercourse  with  a  sleeping  woman  being  followed  by  pregnancy, 
which  has  taken  the  female  by  surprise — a  proof  that  the  connec- 
Uon  was  not  accomplished  with  violence. 

2.  Doea  pregnancy  ever  follow  rape  1 — Pregnancy  may  follow 
anconsdous  connection ;  hence  the  venereal  orgasm  is  not  a  sine 
qud  non  :  it  may  also  follow  a  first  intercourse  with  consent.  It 
is,  therefore,  in  the  highest  degree  improbable  that  an  event 

*  In  the  year  1840, 1  wsi  consulted  by  a  poor  woman,  who,  after  mention- 
ing othfr  complaints  of  little  importance,  stated  that  she  was  somewhat 
alarmed  by  the  fact  of  her  sleep  bemg  so  heavy  that  she  was  with  difficulty 
roused.  She  added,  by  way  of  illustration,  that  her  husband  had  assured  her 
that  he  had  frequently  had  oonnection  with  her  during  sleep. 
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whicb  may  follow  an  act  uncoiitdoiidy  perfbrmed*  and  in  f|nte  of 
ibe  pain  of  a  first  intereooneb  ihoald  be  prevented  even  bj  the 
moit  paasionAte  repugnance. 

It  now  only  remidni  to  give  loine  thort  directSom  fbr  medico- 
legal examinations  in  cases  of  alleged  rape. 

1.  Visit  tlie  female  withoot  giving  time  tor  preparation*  and 
note  the  time  of  the  vint  and  that  at  which  the  offence  is  stated 
to  have  been  committed.  Avoid  leading  questions^  especially 
in  the  case  of  d^Mren. 

2.  Ascertun  the  age^  strength,  and  state  of  health  of  the  com- 
plainant; examine  the  iqjaries  of  whldi  die  complains,  and  see 
whether  they  correspond  with  the  cause  to  whxdi  she  attribates 
them. 

8.  Examine  the  organs  of  generation,  and  note  whether  they 
are  bloody,  swollen,  abraded,  inflamed,  or  ulcerated;  whether 
there  is  any  discharge,  and  whence  it  flows;  whether  the  hymen 
and  foorchette  are  ii^jared,  and  if  so  whether  recently,  and 
whether  the  caruncnlsD  myrtiformes  are  present;  aaoertidn  the 
date  and  origin  of  marks  of  violence,  and  determine  whether 
they  might  not  have  been  prodaced  by  other  than  the  alleged 
cause,  as,  for  instance,  by  foreign  bodies,  purposely  applied  to,  or 
introduced  into,  the  parts.  Inquire,  also,  whether  the  alleged 
violation  took  place  during  the  menstrual  period,  or  while  the 
female  was  suffering  from  any  relaxing  discliarge. 

4.  If  there  is  any  discbarge  observe  it*  quantity,  and  collect  a 
portion  of  it  for  examination :  and  proceed  in  the  same  way  with 
spots  of  blood  or  semen  found  on  the  person  or  clothes, 

6.  If  death  have  taken  place,  a  complete  examination  must  be 
made  of  the  body  and  the  internal  viscera ;  search  being  made 
fbr  bruises,  fractures,  or  dislocations,  and  for  foreign  bodies  thrust 
into  the  mouth. 

6.  Examine  the  spot  on  winch  the  offence  was  committed. 

LaHUf,  Examine  the  person  of  the  accused ;  note  his  strength, 
and  examine  the  parts  of  generation  with  a  view  to  discover 
whether  he  be  impotent,  or  capable  of  producing  the  existing 
amount  of  injury,  whether  he  have  the  venereal  disease,  or  any 
recent  abnudon  or  rupture  of  the  firsBnum.  Examine  his  person 
also,  with  a  view  to  discover  bruises,  scratches,  or  other  marks  of 
resistance ;  and  his  linen  for  spots  of  blood  or  semen. 

If  the  joint  examination  of  the  complainant  and  accused  do  not 
support  the  charge  of  rape,  it  may  justify  the  charge  of  assault 
with  intent  to  commit  it;  and  another  indictment  may  be  preferred, 
charging  the  prisoner  with  the  misdemeanour. 
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PREGNANCY. 

Medical  examinatioiis  for  legal  purposes  may  be  required  not 
only  in  cases  where  preg^nancy  is  truly  alleged  to  exii»t,  but  where 
it  is  feigned  or  concealed. 

Pregnancy  may  he  feigned  by  the  unmarried  to  extort  money, 
to  touch  the  feelings  of  a  paramour  or  seducer,  or  to  influence  a 
jury  in  the  assessment  of  damages  for  breach  of  promise ;  by  the 
married,  to  gratify  the  wishes  of  a  husband,  or  to  produce  a  sup- 
posititious heir  to  an  estate ;  and  also,  both  by  single  and  married. 
to  stay  the  execution  of  capital  punishment.  Pregnancy  may  also 
be  eonce<Ued  both  by  married  and  unmarried,  to  avoid  disgrace, 
to  procure  abortion,  or  to  commit  infanticide. 

The  most  common  occasions  for  examination  arise  at  common 
law,  when  a  widow,  on  the  death  of  her  husband,  by  alleging 
that  she  is  with  child,  disappoints  the  heirs  to  the  estate;  and  in 
criminal  courts,  when  a  woman  condemned  to  death  pleads  preg- 
nancy in  stay  of  execution. 

The  legal  procedure  in  the  first  case  is  by  the  issue  of  a  writ 
de  Ventre  inspiciendo,  the  examination  being  intrusted  to  tijury 
qf  malrons,  or  discreet  women,  generally  twelve  in  number,  who, 
if  they  find  the  female  pregnant,  are  charged  with  the  duty  of 
narrowly  watching  her  till  her  delivery.  In  the  second  case,  the 
duty  of  the  jury  is  to  ascertain,  not  only  whether  she  is  pregnant, 
but  also  whether  she  is  quick  with  child. 

This  jury  has  not  always  been  constituted  in  the  same  manner ; 
and  it  is  now  a  common  practice  to  require  the  aid  of  skilled 
medical  examiners.  Thus  in  the  case  of  Mrs.  Fox,*  two  medical 
men  and  two  matrons  were  appointed  to  visit  her  once  a  fort- 
night: and  in  a  criminal  case  (Mary  Weeks,  indicted  for  the 
murder  of  George  Weeks,  Western  Circuit,  March  20,  1856),  the 
ooansel  for  the  defence  having  moved  for  a  stay  of  execution,  as 
the  prisoner  was  quick  with  child,  the  doors  of  the  court  were 
ordered  to  be  locked,  and  a  jury  of  matrons  was  called  into  the 
box,  sworn,  and  charged  to  inquire  into  the  fact.  Two  medical 
men  were  also  awom  to  examine  the  prisoner,  and  give  evidence 
before  the  jury,  who  retired  for  a  short  time,  and,  on  returning, 
found  that  the  prisoner  was  in  the  condition  alleged.  Sentence 
was  accordingly  respited  till  the  prisoner  should  be  delivered. 

A  court  of  law  has  also  interfered  on  proof  of  the  pregnancy  of 
a  prisoner,  application  being  made  to  admit  her  to  bail.  A  case 
for  medical  examination  may  also  arise  under  the  act  1  GuL  IV., 
chap.  22,  which  provides  tlut  a  deposition  may  be  read  in  evi- 

-•  'LondoaMed.  GaiV  vol.  xvL  p. 697;  vol  xvil.  p.  191. 
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dence  when  it  can  be  ihown  to  the  latiafiiction  of  the  jnd^  that 
a  witness  is  nnable,  from  permanent  sickneas  or  other  infirmity, 
to  attend  the  triaL  It  has  been  ruled  that  imminent  delivery  u 
a  cause  for  examination  under  this  act. 

As  the  subject  of  pregnancy  is  one  that  inyolyes  many  detula, 
it  will  be  examined  under  the  following  distinct  heads : — 1.  Hke 
aignM  and  tymptomt  qf  pregnancjf  during  life,  2.  SxaminaHon 
qf  the  utenu  and  iU  appendages  tffler  deaih,  wUh  a  foiew  to  the 
dieeovery  of  proofi  of  an  exuHng  or  prevume  pregnancy  g  and 
8.  Questions  qf  a  midieo-legal  nature  connected  with  pregnaneg. 

I.  BIGVB  07  FBSGVAHOT. 

The  leading  Signs  of  Pregnancy  are  here  briefly  described,  the 
reader  being  referred  for  more  accurate  information  to  works  on 
midwifery,  or  to  monographs  treating  expressly  on  this  subject.* 

Constitutional  Signs  or  Symptoms, — An  irritable  and  capri- 
cious temper,  sadness  and  languor ;  a  worn  and  dqjected  expres- 
sion  of  countenance ;  nausea,  heartburn,  loathing  of  food,  a  capri- 
cious, variable,  or  depraved  appetite ;  vomiting,  especially  in  the 
morning,  and  a  costive  state  of  bowels ;  feverishness,  determina- 
tion of  blood  to  the  head,  with  eruptions  on  the  face ;  and  in 
some  cases  salivation,  and  pains  of  the  face  and  teeth ;  are  recog- 
nised symptoms  of  this  state.  Taken  separately,  they  have  little 
value,  and  even  when  several  coexist,  they  are  not  conclusive. 

7%e  Breasts. — The  changes  in  the  breasts  consist  (a)  in  in- 
creased size  and  firmness ;  (5)  in  a  moist  dark  circle,  or  areola, 
studded  with  mucous  follicles  formed  round  the  nipple ;  and  (e) 
in  a  mixed  secretion  of  milk  and  serum  flowing  from  the  nipple. 

2%e  Uterus. — ^The  signs  referable  to  this  organ  are,  a.  changes 
in  the  size  and  shape  of  the  abdomen ;  h.  quickening ;  e.  sup- 
pression of  the  menses ;  d.  changes  in  the  neck  and  orifice  of  the 
uterus ;  e,  increased  size ;  f.  ballottement ;  g.  discoloration  of  the 
mucous  membrane  of  the  vagina ;  h,  souuds  heard  on  applying 
the  stethoscope  to  the  abdomen. 

a.  Changes  in  the  Size  and  Shape  of  the  Abdomen.~-^The8e 
consist  in  a  symmetrical  enlargement,  flrst  perceptible  about  the 
end  of  the  third  month,  and  increasing  up  to  the  time  of  delivery. 
Before  the  third  month  the  uterus  sinking  into  the  pelvis  causes 
the  abdomen  to  appear  flattened,  and  the  umbilicus  depressed. 

b,  Q^ickening. — This  is  vulgarly  attributed  to  the  movements 
of  the  child,  but  is  really  due  to  a  sudden  change  in  the  podtion 

*  Connilt  Montgomerr,  *  Cydo.  of  Pract.  Med.,'  art.  Pregnaooy,  and  his 
'  Signs  of  Pregnine/.'    Also  Dr.  Tanner's  work  on  the  same  sol^lect. 
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of  the  uterus,  which  nsnally  takes  place  between  the  14th  and 
18th  weeks,  hut  sometimes  as  early  as  the  12th.  It  is  a  Tery 
£tllacloiis  agn ;  for  these  movements  may  not  be  perceived  at  all, 
or  they  may  be  confonnded  with  the  motions  of  flatus,  changes 
in  the  podtion  of  the  viscera,  or  sadden  contractions  of  the 
mosdes. 

c.  Suppresrion  of  the  Catamenia. — The  menses  may  be  sap- 
pressed  for  long  periods,  from  causes  other  than  prognancy ;  or 
they  may  be  present  for  one  or  two  periods  after  couception,  and 
even  daring  the  whole  oonrse  of  gestation ;  or,  again,  they  may 
be  absent  at  other  times,  and  appear  only  after  conception. 
Moreover,  the  sign  is  wanting  in  females  who  become  pregnant 
without  having  menstruated.  A  woman  who  is  really  pregnant 
may  also  conceal  the  fact  by  pretending  that  she  is  regular,  and 
imitating  the  catamenia  by  blood. 

d.  Changes  in  the  Neck  and  Orifice  of  the  Uterus. — The  neck 
of  the  impregnated  womb  is  full,  round,  soft,  and  elastic :  the 
margins,  or  lips,  lose  their  well-defined  edge,  and  become  soft, 
swollen,  and  indistinct;  and  in  advanced  pregnancy,  the  neck 
becomes  shorter,  and  is  at  length  no  longer  to  be  felt.  The  ori- 
fice, instead  of  being  transverse,  becomes  circular,  and  admits  the 
point  of  the  finger  more  readily,  and  to  a  greater  depth.  The 
womb  also  shifts  its  position  as  pregnancy  advances;  it  rises 
higher,  the  fundus  is  tilted  forward,  and  the  neck  backward. 

e.  Increased  Size  of  Uterus, —  During  the  first  three  months, 
the  womb  not  having  yet  risen  out  of  the  pelvis,  no  enlargemenc 
is  discoverable  even  by  examination  per  vaginam  ;  but  at  the  end 
of  the  fourth  month  it  may  sometimes  be  felt  above  the  pubes ; 
and  daring  the  fifth,  both  externally  and  per  vaginam.  As  this 
(ijadoal  increase  of  size  may  obviously  be  due  to  causes  other 
than  pregnancy,  it  is  not  a  sure  sign  of  it. 

f.  Baliottement. — This  is  the  name  given  to  the  sensation 
caused  by  the  fall  of  the  foetus  after  it  has  been  jerked  upwards 
by  a  brisk  movement  of  the  finger.  It  is  not  available  till  after 
the  fourth  month,  and  rarely  much  beyond  the  end  of  the  sixth. 
In  practised  hands  it  is  a  sign  of  great  value. 

y.  Discoloration  of  the  Mucous  Membrane  of  the  Vagina.-^ 
The  muooos  membrane  of  the  vagina  of  the  pregnant  woman  has 
a  tint  like  that  of  lees  of  wine.     This  thongh  an  excellent  sign 
of  pregnancy,  is  inconvenient  in  application. 

h.  The  Stethoscope, — Two  sounds  may  be  heard  on  applying 
the  stethoscope  over  the  region  of  the  gravid  uterus ;  the  pulso' 
tions  of  the  foetal  heart,  and  the  uterine  murmur.  The  pulsations 
of  the  fcBtal  heart  vary  from  120  to  160  in  a  minate,  and  bear  na 
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rdaUon  to  the  palaatum  of  the  mother.  Saeh  pulee  !•  donUe, 
and  reiembles  the  tide  of  a  watch  heard  through  a  pillow.  It  is 
Dot  always  heard  in  the  same  place,  hot  generally  on  one  nde^  at 
a  point  nearly  midway  between  the  naTol  and  the  anterior  siq[Mrior 
tgme  of  the  ilium ;  it  is  oocasioDally  inan^ble.  When  heard, 
it  is  a  sure  sign  of  pregnancy.  It  fails  in  the  case  of  a  dead 
fistos,  and  is  intppUoable  at  an  early  period  of  gestation.  The 
uterine  murmur  is  a  low  cooing  sound,  snbh  as  is  made  by  blowing 
gently  over  the  lip  of  a  wide-mouthed  phiaL  It  is  synchronous 
with  the  pulse  of  the  mother,  and  maj  generally  be  detected  in 
the  lateral  or  anterior  parts  of  the  uterus,  bdng  first  distinctly 
audible  about  the  end  of  the  fourth  month. 

The  Urine.'^A  glirtening  scum  (consisting  of  triple  pboqphate 
and  minute  fungoid  and  confisrToid  growths)  is  fbund  floating  on 
the  urine  of  preg^nt  women,  after  stancUng  one  or  two  days; 
and  under  the  name  of  Kyeetein  was  once  deemed  a  certain  sign 
of  pregnancy.  Though  generally  present  in  pregnane}',  it  has 
beioi  shown  to  occur  also  in  ausemic  women  who  are  not  preg^nt. 
This,  then,  like  the  fact  that  the  urine  in  pregnancy  often  con- 
tains g^pe-sugar,  is  of  little  value  as  a  sign. 

Of  the  foregoing  signs  few  are  conclusive  when  taken  by  them- 
selves ;  while  many  are  extremely  fallacious,  and  are  liable  to  be 
simulated  by  various  diseased  conditions,  or  to  be  obscured  by 
co-existing  diseases  of  the  uterus,  or  of  the  abdominal  viscera. 
The  best  of  these  signs  can  only  be  duly  appreciated  by  experienced 
persons,  to  whom  alone  this  class  of  inquiries  should  be  intrusted. 

Substances  expelled  from  the  womb  sometimes  fumisb  evidence 
of  pregnancy.  The  chief  of  these  are,  1.  An  early  ovum.  2.  Moles. 
8.  Hydatids.    4.  False  membranes. 

1.  A»  EarUf  Ovftm, — ^This  may  be  recogpiised  by  the  characters 
of  the  contained  fcetiis,  and  by  that  of  its  membranes.  The  ap- 
pearances presented  by  the  foetus  during  the  early  stages  of  its 
development  will  be  examined  in  the  next  chapter,  llie  mem- 
branes present  highly  characteristic  appearances.  The  deddua  is 
known  by  its  soft,  rich,  pulpy  appearance  and  strong  red  colour, 
its  rough  external  surface  perforated  by  small  foramina,  and  its 
smooth  internal  surface.  The  imier  decidua  is  known  by  its 
smooth  outer  surface,  and  its  internal  one  covered  with  the  fila- 
ments that  receive  the  arborescent  villi  from  the  surface  of  the 
chorion.  These  appearances  are  not  assumed  by  any  product  of 
disease, 

2.  3fo2es.— Some  authors  regard  these  bodies  as  products  of 
conception.  If  so,  they  will  be  identified  as  such  by  the  dis- 
flovery  of  some  oonstituent  parts  of  an  ovum ;  but  if  no  such  parts 
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are  Ibmid,  it  is  right  to  aaBome  that  the  sahctanoe  under  exami- 
nataoQ  was  not  doe  to  impregnation. 

3.  Hydatidt. — ^Tbere  is  a  decided  balance  of  opinion  in  fiiToar 
of  these  being  in  all  cases  products  of  conception.  It  must  be 
recollected,  howerer,  that  Hydatids  may  spring  from  portions  of 
membrane  that  hare  been  retained  for  leveral  months,  so  that 
they  cannot  serve  to  fix  the  date  of  the  pregnancy. 

4.  FaUe  Membranet, — ^Tbese  are  often  expelled  in  dysmeuor- 
rhcea ;  and  a  careless  obsenrer  might  pronounce  them  prodncts  of 
conception.  The  role  already  laid  down,  that  no  sabstanoe  ex- 
pelled from  the  womb  should  be  deemed  a  product  of  conception, 
unless  it  contain  constituent  parts  of  an  ovum,  must  be  observed 
also  in  this  case.  For  an  illustration  of  a  &lse  membrane  dis- 
charged during  painful  menstruation,  see  fig.  1^  p.  81. 
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This  may  be  necessary,  in  order  to  determine  the  existence,  cr 
previous  occurrence,  of  pregnancy. 

The  womb  itself,  by  presenting  the  small  size  of  the  virgin 
state,  may  at  once  negative  the  supposition  of  pregnancy.  Or  it 
may  be  found  enlarged,  but  empty,  and  marked  by  some  of  the 
dianges  that  accompany  gestation.  In  this  case  we  should  not 
be  justified  in  asserting  that  pregnancy  had  existed,  because  these 
appearances  may  be  due  to  any  tumour  which  had  distended  the 
organ,  and  formed  a  vascular  connection  with  its  internal  surface. 
If  the  womb  is  not  found  empty,  its  contents  must  be  carefully 
examined,  and  if  traces  of  an  ovum  should  be  discovered,  the  fact 
of  previous  impregnation  would  be  made  out. 

Much  importance  was  formerly  attached  to  certain  appearances 
in  the  owuries,  as  signs  of  pregnancy ;  and  on  the  trial  of  Mr. 
Angus,  of  Liverpool,  for  the  murder  of  Miss  Burns,  a  corpus 
lutemm  fbund  in  the  ovary  was  held  to  prove  the  fact  of 
recent  pregnancy,  in  the  fi^e  of  much  ^fKrance  of  opinion  as 
to  the  oondusions  to  be  drawn  from  the  appearance  of  the  womb 
itself. 

The  value  of  the  eorpvg  Imiewn  as  a  sign  of  previous  impregna- 
tion has  been  a  subject  of  lively  discussion,  and  the  characters 
which  distinguish  the  true  corpus  luteum,  the  product  of  concep- 
tion, fWnn  the  fidse,  as  found  in  virgins,  have  been  very  minutely 
dcKribed.  It  results  from  this  discussion,  tiiat  the  distinction  be- 
tween the  true  and  the  false  corpus  luteum  b  not  so  marked  and 
deeisTe  m  to  justify  us  in  making  a  confident  use  of  it  for  medico* 
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legal  parpOMs.*  But  between  the  onrpor*  latea  of  the  adult 
virgin  ovnry,  Bod  thoM  of  the  pregnant  woman,  the  differencea 
are  luch  as  oaght  to 'be  pcnnted  ont  and  illoatrated.  Accordingly 
the  following  illustration  are  appended  from  the  able  tDODOgraph 
of  Dr.  Artbnr  Farre.t  Kig.  7 
■liowa  the  longitudinal  lectioa 
of  an  adnit  virgin  OTaT7,  with 
Oraaflan  follicles  of  ordiniry 
uu  before  enlargement,  and 
iteUate  remaing  of  foUiclea  wiiicli 
baTebant  and  abrunk  after  dii- 
charging  their  ova.  In  Fig.  8, 
1,ibowa  the  lection  of  an  en- 
larged follicle,  with  central  blood 
clot,  fVom  a  woman  wlio  died  on 
tbe  tvntb  day  after  the  com- 
mencement of  her  last  menstrua- 
tion ;  2,  the  section  of  a  large 
folliclu  u'bicb  had  recently  burst  and  dinchnrged  its  contents  ;  wliile 
3  and  4,  sliow  n  superficial  and  a  deeper  «oction  taken  from  tlio 
ovary  of  a  womnn  who  died  at  tbe  end  of  the  fburth  montb  of  gesla- 
t  ton )  and  5,  tbe  Btrllate  follicle  two  days  after  mature  delivery.  The 
last  three  figures  present  appearances  wbich  msy  be  deenivd 
cbaracteristic.  They  have  "  discharged  an  ovum,  which  has  been 
afterwards  Impregniited."  Tbe  question  of  prior  pre^iincy  based 
un  tlie  appearance  of  the  ovaries  should  always  be  submitted  to 
some  competent  authority  known  to  have  caiefully  studied  tlie 
subject. 
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in.  MEDICO-LEGAL  QXTESTIOyS. 


These  questions  are — 1.  The  limits  of  child-bearing?  2.  Can 
a  woman  conceive  while  in  a  state  of  nnoonsciousness  ?  3.  Can  a 
woman  remain  ignorant  of  her  pregnancy  up  to  the  time  of 
delivery  ?  4.  Does  the  presence  of  the  hymen  rebat  the  supposi- 
tkm  of  pregnancy  ?     And  5.  Is  snperfoetation  possible  ? 

1.  TAe  Limit*  of  Child-bearing. — Cases  of  early  fraitfnlness 
are  related  by  high  authorities.  Casper  states  generally  that  the 
oommenoement  of  the  procreative  power  may  be  dated  from  the 
13th  to  the  15th  year,  and  its  cessation  from  the  50th  to  the 
62Dd.  (Vol.  iii.  p.  259.)  The  records  of  the  Glasgow  Lying-in 
Hospital  contain  a  case  of  delivery  at  15  years  1  month;  and 
Montgomery  delivered  a  female  of  twins  before  the  completion  of 
her  15th  year.  Dr.  Wilson  of  GUisgow  reports  a  case  of  delivery 
at  IS^  years.  Sir  E.  Home  ^ves  an  instance  of  pregnancy  in 
the  13th  year ;  and  La  Motte  a  case  of  delivery  before  13 ;  the 
first-named  author  one  in  the  12th;  Mr.  Boberton  a  case  of 
deliyery  of  a  still-bom  child  in  a  factory  g^rl  little  more  than  12 
years  old;  and  Mr.  Smith  of  Coventry  one  at  12  years  7  months; 
Bmoe,  in  Abyssinia,  and  Dunlop,  in  Bengal,  met  with  mothers  of 
11  years.  Blumenbach  gives  an  instance  of  pregnancy  in  a  Swiss 
girl  in  her  9th  year  (Male,  p.  176);  Joubert  and  Schurig^us 
cases  at  the  same  early  age  (Smith,  p.  496) ;  and  we  have  it  on 
the  authority  of  Paris  and  Fonblanque  that  **  in  the  year  1816 
some  girls  were  admitted  into  the  Matemite  at  Paris  as  young  as 
13  years.  During  the  Revolution  one  or  two  instances  occurred 
of  females  at  11,  and  even  below  that  age,  being  received  in  a 
pregnant  state  into  that  hospitaL"* 

On  the  other  hand,  cases  are  recorded  of  pregnancy  at  very 
advanced  ages.  Bartholomew  Mosse  mentions  four  cases  of 
women  pregnant  in  their  51st  year,  and  Dr.  Labatt  of  Dublin 
one;  Knebel»  La  Motte^  and  Roberton,  each  one  in  the  52nd 
year;  Roberton  one  in  the  53rd  year;  Bartholomew  Mosse, 
Knebel,  and  Roberton  each  one  in  the  54th  year;  a  case  of 
pregnancy  at  the  same  age  (that  of  Mrs.  Ashley)  is  also  related 
in  the  '  Edinburgh  Annual  Register*  for  1816.  In  a  French  case, 
in  which  the  succession  to  an  estate  was  disputed  on  the  ground 
of  the  mother  being  58  when  the  child  was  bom,  a  decision  was 
given  in'  favour  of  the  &ct,  Pliny,  Valescus  de  Tarenta,  and 
Marrm  of  Venice,  record  cases  of  pregnancy  at  60.     The  Countess 

•  8ss  a  short  papsr  by  Dr.  J.  0.  Wilson  in  *  Edio.  Med.  Joamsl,'  Ootobsr, 
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de  Taxis  is  stated  to  have  borne  a  healthy  child  at  the  age  of  62 
(Smith,  p.  496).  Capuron  states  that  a  woman  of  63  was  gene- 
rally believed  in  Paris  to  have  g^ven  birth  to  a  daughter;  and 
lastly,  Beck  quotes  a  case  from  the  '  Boston  Medical  and  Surgical 
Journal/  of  a  woman  at  Whitehall  (State  of  New  York)  becoming 
a  mother  at  64. 

It  will  be  observed  that  at  every  age  from  51  to  54  indnatve* 
several  instances  of  preg^ncy  are  recorded  on  undoubted  authority. 
After  this  age  there  is  a  break  in  the  chain,  the  earliest  of  the 
more  remarkable  cases  having  occurred  at  58,  and  the  latest  at 
64 ;  and  these  were,  for  each  age,  solitary  instances. 

As  the  first  and  last  appearance  of  the  menses  are  usually 
supposed  to  fix  the  limits  of  possible  fruitfulness,  and  as  oases  of 
early  and  late  menstruation  do  certainly  lend  support  to  caaes  of 
early  and  late  preg^nancy,  it  may  be  well  to  state  that  menstrua- 
tion at  9  years  is  not  an  uncommon  occurrence  in  England  or  cm 
the  Continent.  Male  met  with  two  instances  of  regular  return  of 
the  catamenia  and  partial  development  of  the  breasts  at  six  years 
of  age.  In  one  French  case,  menstruation  is  recorded  at  five 
years.  The  occurrence  of  the  menstrual  discbarge,  even  in  the 
first  year  of  life,  rests  on  good  authority.  Out  of  1500  cases  to 
which  1  directed  my  inquiries,  I  found  one  of  menstruation  before 
the  completion  of  the  eighth  year.  (G.) 

On  the  other  hand,  I  have  known  menstruation  to  continue 
uninterruptedly  as  late  as  the  57th  year  (G.);  and  Dr.  James 
Reid  recorded  instances  for  every  year  from  that  age  up  to  the 
69th,  inclusive.  Cases  of  menstruation  recurring,  after  inter- 
ruption, at  a  still  more  advanced  age  are  also  on  record. 

As  the  age  at  which  the  menses  first  ap  pear  admits  of  medico- 
legal application,  it  may  be  well  to  state  t  bat  the  14th  and  15th 
years  are  the  most  common  epoch  of  their  commencement,  then 
the  16th,  then  the  I7th  and  13th,  then  the  18th  and  12th,  and 
the  other  ages  in  the  following  order  : — the  11th,  19th,  20th, 
10th,  2l8t,  22nd,  9th,  and  23rd.  (G.) 

The  most  common  period  for  the  disappearance  of  the  menses 
would  seem  to  be  from  the  45th  to  the  50th  year,  inclusive ;  but 
the  instances  before  40  and  after  50  are  numerous. 

2.  Can  a  Woman  conceive  while  in  a  state  of  unconscioueness  ? 
— ^The  answer  to  this  question  is  affirmative.  Capuron  says, 
"  It  is  a  fact,  which  experience  has  more  than  once  confirmed, 
that  a  woman  may  become  with  child  while  in  a  state  of  hysteria, 
under  the  infiuenoe  of  narcotics,  during  asphyxia,  drunkenness, 
or  deep  sleep,  and  consequently  without  being  conscious  of  it,  or 
sharing  the  enjoyment  of  the  man  who  dishonours  her."     This 
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statement  is  folly  borne  out  by  a  case  given  by  Capuron  himself, 
in  which  the  unconscious  intercourse  took  place  during  a  profound 
sleep  produced  by  punch ;  by  a  case  cited  by  Beck,  Art.  Preg- 
nancy, in  which  the  same  result  was  brought  about  by  wine ;  and 
by  a  third  case  communicated  to  Fodere  by  Desgrangcs,  in  which 
opium  was  adminbtered  with  the  same  intent. 

As  examples  of  conception  following  intercourse  during  pro- 
found sleep,  two  cases  may  be  cited,  the  one  on  the  authority  of 
Dr.  Goocb,  the  other  on  that  of  Dr.  Cusack.  Of  unconscious 
interooorse  followed  by  pregnancy  during  a  prolonged  fainting 
fit,  an  instance  was  communicated  to  me  by  Mr.  Hewitt  of  Berk- 
shire (G.) ;  and  of  violation  with  the  same  result  during  asphyxia, 
or  apparent  death,  an  instance  is  cited  by  Fodere  (vol.  i.  p.  500) 
from  the  '  Causes  C^lebres.' 

There  are,  therefore,  various  conditions  of  insensibility,  during 
which  connection  may  take  place  followed  by  conception,  the 
female  being  unconscious  of  the  occurrence,  and  not  suspecting  it 
afterwards. 

3.  Can  a  Woman  remain  ignorant  of  her  Pregnancy  up  to  the 
time  of  Delivery  i — It  is  obvious  that  in  the  cases  just  referred 
to  this  is  quite  possible.  A  woman  who  is  not  conscious  of  having 
exposed  herself  to  the  risk  of  becoming  a  mother,  would  naturally 
attribute  her  enlargement,  and  all  the  attendant  symptoms,  to 
any  cause  but  the  true  one.  A  like  ignorance  b  perhaps  possible 
when  A  female  yields  to  solicitation  under  solemn  assurances 
that,  in  certain  circumstances,  connection  may  take  place  without 
danger.  Thus  Foder^  on  the  authority  of  Desgranges,  cites  the 
case  of  a  young  girl  who  yielded  to  the  solicitations  of  her  lover, 
and  had  connection  with  him  in  a  bath,  under  the  assurance  that 
in  that  situation  she  ran  no  risk.  She  became  a  mother,  but 
seemed  to  remain  ignorant  of  her  situation  till  the  last,  and 
aMored  Desgranges  that  the  circumstance  of  the  intercourse 
having  taken  place  in  the  water  had  removed  all  idea  of  preg- 
nancy.* An  opinion  also  prevaib  that  a  single  coitus  is  un- 
attended with  danger;  and  that  provided  the  act  be  incomplete, 
and  the  hymen  uniigured,  impregnation  b  impossible.  Foder^ 
also  refers  to  cases  in  proof  of  the  confidence  placed  by  pregnant 
women  in  the  precautions  they  had  taken. 

In  all  such  cases  it  b  possible,  though  unlikely,  that  a  female 
may  attribate  her  symptoms  to  disease,  and  really  believe  what 

•  Fod«r^,  vol.  L  pp.  496-7.  Beck  quotes  this  case  ■•  illofltratiDg  the  pod- 
tioo  that  ignorauce  of  pregoan(7  may  exist "  when  the  female  it  an  idiot" 
Bat  thoogh  Desgranges  describes  the  girl  as  *'  ssaez  niaise,"  there  seems  uo 
good  reason  to  regard  her  ss  an  idiot. 

V  8 
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■he  10  much  deurei  should  he  true,  the  wish  in  this,  as  in  other 
things,  heing  father  to  the  thoaght;  and  as  the  married  woman, 
annoosfor  ofispring,  constrnes  every  unosnal  sensation  into  a  sign 
of  pregnancy,  and  makes  serions  preparations  for  the  event  which 
is  to  crown  her  wishes,  so  the  single  woman,  whose  wishes  all 
tend  the  other  way,  may  uncerely  attribnte  to  any  cause  hut  the 
true  one,  every  symptom  of  a  state  which  threatens  her  with 
exposure.  But  even  married  women  who  have  no  motive  to  mis- 
understand or  misrepresent  their  true  condition,  may,  up  to  the 
very  last,  attribnte  it  to  a  wrong  cause.  The  conations  under 
which  this  is  most  likely  to  happen  are  such  as  occurred  in  a  case 
reported  by  Dr.  Tanner.  A  lady  42  years  old,  and  married  three 
years,  after  menstruating  scantily  for  five  or  rix  months  pre- 
viously, had  ceased  to  be  unwell  for  about  nine  months,  was 
taken  in  labour  and  delivered  by  instruments  of  a  mature  female 
infant.  Both  parents,  though  anxious  for  children,  despaired  of 
having  them,  and  the  lady  had  no  suspicion  that  she  was  pregnant, 
and  received  with  unaffected  incredulity  the  statement  that  she 
was  not  only  in  that  state,  but  had  been  in  labour  for  ten  hours.* 
But  perhaps  the  most  remarkable  instance  on  record  of  preg- 
nancy  ignored,  if  not  by  the  female  herself,  at  least  by  those  most 
likely  to  suspect  her,  was  furnished  by  the  Hawkins'  divorce  case 
tried  before  the  House  of  Lords,  May,  1852.  Tbe  husband,  after 
an  absence  of  ten  months  from  England,  rejoins  his  adulterous 
wife,  cohalnts  with  her  for  more  than  two  months,  and  evea 
sleeps  with  her  up  to  within  five  minutes  of  her  delivery — a  cir- 
cumstance the  more  extraordinary  as  be  had  already  cohabited 
with  her  during  two  previous  pregnancies.  Nor  was  tbe  true 
state  of  the  case  suspected  by  any  of  her  fViends  and  acquaint- 
ances, by  her  maid  who  had  dressed  and  undressed  her  up  to  the 
night  of  her  confinement,  or  by  her  medical  men,  the  alteration 
that  had  taken  place  in  her  personal  appearance  having  been 
uniformly  attributed  to  illness.  Indeed,  it  was  by  medical  advice 
that  she  remained  in  England  while  her  husband  served  abroad. 
Singular  as  the  facts  of  the  case  were,  the  Lord  Chancellor  ex- 
pressed his  belief  that  the  petitioner  was  wholly  nnconsdous  of 
his  wife's  state  till  she  gave  birth  to  the  child. 

4.  Does  the  pretence  of  the  Hytnen  rebut  the  euppoeition  of 
Pregnancy  1 — This  question  is  anwered  by  the  facts  quoted  at 
p.  48,  proving  that  the  hymen  may  survive  repeated  intercourse, 
and  not  be  destroyed  even  by  delivery. 

5.  It  tuperfcBtation  possible  ? — ^This  question  is  discussed  under 
the  head  of  Legitimacy,  to  which  it  properly  belongs. 

*  A  Cise  of  UDsnspected  Preiniancy  and  Labocr.    Br  Thomas  Hawkes 
Tanner,  M.D. :  'Trans,  of  the  Obstetrical  Society  of  London,'  vol.  iv.  1863. 
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DELIVERY. 

Delivery,  like  pregnancy,  may  be  concealed  or  pretended; — 
concealed,  with  a  view  of  hiding  shame,  or  destroying  the  child ; 
pretended,  in  order  to  produce  a  supposititioiu  heir  to  aft  estate, 
to  bring  about  a  marriage,  or  to  satisfy  the  wishes  or  appease  the 
anger  of  a  husband. 

The  medical  man,  then,  may  be  required  for  medico -legal  pur- 
poses to  ascertain  the  existence  of  delivery  in  concealed  cases,  and 
its  noB-exbtence  in  pretended  cases.  The  latter  class  is  oompara- 
tivelj  rare;  but  the  former  is  of  frequent  occurrence,  especially 
in  aocnsaUons  of  infanticide,  when  the  suspected  mother  has  to 
be  examined  to  determine  whether  she  has  been  recently  doliverad. 
A  similar  inquiry  may  be  called  for  in  the  dead.  It  may  also  be 
to  determine  whether  a  female  has  borne  children  at  a 


former  period.  And  a  question  may  be  raised  (especially  in  trials 
for  infanticide)  as  to  the  possibility  of  a  woman  being  delivered 
while  unconscious,  or  in  such  a  position  and  in  such  circumstances 
as,  without  any  criminal  act  of  her  own,  to  endanger  the  life  of 
her  ofEspring. 

This  subject,  therefore,  resolves  itself  into  four  divisions:-^ 
1.  The  signs  of  reeeni  Delivery  in  the  Living.  2.  The  signs  of 
recent  Delivery  in  the  Dead.  3.  Hie  signs  of  a  'previous  Delivery. 
4.  Other  medico-legal  questions  connected  with  Delivery. 

I.   BI0K8  OV  BECENT   DELIYESY   IV   THE   LITINa. 

When  an  examination  is  made  within  a  few  days  after  delivery, 
the  following  appearances  are  present : — The  face  is  pale,  as  in 
one  recovering  from  a  slight  illness,  and  the  eye  sunken,  and  sur- 
roanded  by  a  dark  circle.  The  pulse  is  quickened,  and  the  skin, 
soft  and  warm,  is  moistened  with  sweat  of  a  peculiar  and  unplea- 
sant odonr.  The  breasts,  especially  on  the  third  or  fourth  day, 
are  found  full,  tense,  and  knotty.  The  nipples  are  turgid,  and 
the  areola  presents  the  appearances  proper  to  the  state  of  Preg- 
nancy. The  breasts  when  pressed  or  drawn  yield  a  milky  fluid, 
whicii  presents  microscopic  characters  of  some  practical  value  in 
oonnection  with  delivery  as  well  as  with  infanticide.  For  the 
first  five  or  six  days  after  delivery,  the  fluid  that  may  be  expressed 
from  the  breasts  is  more  watery  and  opalescent  than  ordinary 
milkf  and  less  white  and  opaque.  Under  the  microscope,  along 
with  the  ordinary  milk  globules  there  occur  epithelium,  and  the 
compoond  granular  corpnsdes  known  as  colostrum  corpuscles. 
The  figures  annexed  compare  the  colostrum  from  a  healthy 
woman  12  hours  after  delivery  (fig.  9),  with  the  milk  of  another 


beolthywomuiafter  theUpKof  >«edi"(fig.lO}.  Theahdemen 
ii  diatended,  it*  inUganuilU  ire  relued  ind  tlixaim  into  folda, 
uid  its  lower  pert^  from  the  pnbM  to  tha  mye\,  marked  b;  ligtit- 


colour^  brolien  itreakg  or  cnebs.  On  pr««BiD^  the  band  finnly 
over  the  pubic  re^mt,  tho  imperfectly  contracted  ntoriu  is  Telt 
about  the  size  of  the  bend  of  a  new-bora  infHot,  rising  tbree  or 
four  incbea  above  the  brim  of  the  pelvis,  nnd  inclining  more  to 
one  aidu  than  the  other.  Tho  exlemal  parU  of  ntneralioa  bear 
distioct  marka  of  disteneion  and  injurj.  They  are  suollen  and 
reUie<1,  and  not  uncommonly  bruised  and  torn.  After  a  first 
labour,  the  fonrchette  it  often  ruptured,  and  the  Injury  aomrs 
timea  eitende  deep  into  the  perineum.  On  eiamination  ptr  vagi- 
nam  the  ulerui  n  found  enlflTged.  and  correaponding  with  tlie 
external  tumour,  the  oa  uteri  gaping,  ao  aa  to  admit  two  or  tliree 
finders,  and  its  margins  relaxed,  flabby  and  fissured.     If  the  ex- 

M>  open  that  its  margin  cannot  be  dlttiDgnlahed,  and  it  aeema 
m  coutinuatton  of  the  vagina.  The  vagina  il«elf  is  also  dilated 
and  relaxed,  and  its  inner  suiiace  smooth  from  tbe  oblitention 
of  the  rugtc.  At  tho  time  of  delivery  much  pnre  blood  escapee 
irom  the  t<im  vessels  of  the  womb,  and  for  the  first  two  or  three 
daya,  but  sometimes  much  longer,  a  bloody  dii^chaige  {the  lochia) 
flows  from  the  genitals.  This,  when  no  longer  mixeil  with  the 
blood  first  discharged,  is  fonnd  to  be  destitute  of  fibrin,  though 
rich  in  blnod-corpusclea,  variona  ejnthelinm  scales,  pua-Cells,  and 
fatty  globules.  It  then,  for  aboDt  the  same  length  of  time, 
becomes  nearly  colourlcsa.  or  loquires  a  light  brown  or  dirty 
greeniah  hue,  whence  the  vnlgarname  "  green  walera,"  and  has  a 
pecnliar  aonr  odour,  resembling  that  of  flth.oll — an  odour  very 
difficult  to  conceal  or  destroy.  This  is  succeeded  by  a  milky 
mncons  discharge,  which  continues  for  four  or  five  weeks. 

The  value  of  these  signs  depends  open  their  being  tbund  in 
•  Ancr  '  Dsi'i  PhjilalDgirsI  Cbemistrr,'  Plate  E. 
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oombinntioii.  Tbe  uterus  and  vagina  may  be  enlarged,  and  the 
external  parts  distended  by  any  tnmoar  recently  expelled.  A  dis- 
chaiTge  may  flow  from  tbe  genitals,  and  tbe  breasts  may  enlarge 
and  secrete  milk,  from  sympathy  with  the  distended  utems.  The 
abdomen,  also,  may  display  all  the  marks  of  recent  distension. 

The  examination  sUoald  be  made  without  delay ;  for  the  signs 
may  disappear  before  the  tenth  day ;  and,  as  a  general  rule,  no 
satii$factCH*y  results  are  to  be  expected  after  that  date.  It  may 
eren  be  difficult  to  give  a  decided  opinion  before  this  period  h^ 
elapsed,  epecially  if  the  fcetus  be  small  and  the  mother  vigorous. 

In  cases  of  early  abortion,  the  appearances  are  slight  and 
evanescent,  and  before  the  end  of  the  second  month  no  evidence 
of  recent  abortion  would  be  discoverable. 

II.    SIGNS   OP  BECENT  DELITEBY   IN  THE   DEAD. 

The  external  parts  have  the  same  appearance  as  in  the  living. 
On  opening  the  abdomen,  the  uterus  is  found  to  present  different 
appearances,  according  to  the  time  that  elapsed  between  delivery 
and  death.  If  death  has  taken  place  immediately  after  parturi- 
tion, tbe  OS  uteri  will  be  found  wide  open,  and  the  womb  itself 
flat  and  flabby,  from  9  to  12  inches  long,  its  cavity  containing 
large  clots  of  blood,  its  inner  surface  lined  by  the  soft  and  pulpy 
remains  of  the  decidua,  and  the  attachment  of  the  placenta  dis- 
tinctly visible,  characterized  by  the  dark  colour,  the  small  number 
of  floccnli,  and  the  semilunar  openings  on  its  surface. 

The  size  of  the  womb  at  periods  m-jre  remote  from  delivery 
varies  with  the  degree  of  contraction.  In  the  first  two  or  three 
days  after  the  delivery  of  a  mature  child,  it  is  about  seven  inchra 
long  by  four  broad;  its  external  surface  is  vascular,  and  marked 
by  pnrple  patches ;  and  when  divided  it  is  found  to  be  from  an 
inch  to  an  inch  and  a  half  thick,  of  the  colour  and  consistence  ot 
firm  muscular  fibre.  Its  internal  surface  retains  the  appearances 
just  described.  At  the  end  of  a  week  it  is  between  five  and  six 
inches  long  and  about  an  inch  thick;  less  vascular,  but  more 
firm.  Tbe  inner  surface  is  still  bloody,  and  partially  covered  by 
decidua.  At  the  end  of  a  fortnight  the  length  does  not  exceed 
five  inches,  and  after  the  lapse  of  a  month,  it  has  resumed  its 
original  size,  but  the  os  uteri  never  closes  so  completely  as  in  the 
virgin  state.  Tlie  Fallopian  tubes  and  one  or  both  of  the  ovaries 
are  found  turgid  and  vascular,  and  on  being  cut  into  present  one 
or  more  corpora  lutea. 

III.    SIGNS   OP  A  PBEYIOUS   DELITERT. 

The  external  marks  consist  of  silvery  lines,  or  **  shining  broken 
streaks,  like  tbe  remains  of  cracks,"  on  the  skin  of  the  breasts  and 
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abdomen,  and  a^iedaUy  in  the  groine.  Hmw  madbi  are  often 
abeent»  and  when  preMot  merelj  indioate  great  prariooi  diffcennoii 
fbUowed  by  radd^  tnbndenoe.  The  marki  on  the  abdomen  are^ 
for  obyioQS  reasons  the  meet  fidkidoni;  but  thoae  on  the  breeate 
are  very  nnlikelj  to  be  eanaed  bj  any  other  form  of  diatenakm. 
When  the  two  coexift  th^  ftindah  atrong  eridenoe  either  of  a 
former  delivery,  or  of  aome  diatenaion  of  the  womb  prodndng 
qrmpaihetic  enkrgement  of  the  breaata.  An  experienced  hand 
will  detect  in  the  oa  nteri  a  peculiar,  jagged  condition,  on  which 
mnch  atren  haa  been  laid.  The  marka  of  a  preFiooa  roptore  of 
the  fonrchette  or  perineum  would  alao  affiird  oonflrmatory 
evidence.  On  the  other  hand,  we  may  find  deoiaiTe  negative 
evidence  in  a  atate  of  imperfontion  or  narrowneaa  quite  inoon- 
aiatent  with  dther  pregnancy  or  delivery.  A  perfect  hymen 
would  also  aflbrd  a  presumption  agunat  a  previoua  delivery. 
(See  p.  48.)  The  following  case  illuatratea  the  difficulty  that 
may  exist  of  proving  the  fiict  of  a  previoua  delivery : — "  We  very 
lately  examined  a  patient  who  had  borne  five  childiren,  and  nursed 
three  of  them,  the  youngest  being  now  five  years  old ;  the  breasts 
were  small,  but  neither  flacdd  nor  pendulous ;  the  nipples  short, 
with  not  the  least  shade  of  brown  colour  in  the  areoUe,  which 
exhibited  only  the  delicate  rose  colour  ao  often  observed  on  that 
part  of  the  virgin  breast ;  there  were  neither  lines  nor  spots  of 
any  kind  on  the  abdomen ;  the  os  uteri  was  small  and  natural ; 
the  vagina  contracted,  and  the  fourchette  perfectly  entire.  It 
ahould  be  mentioned  that  this  lady  never  carried  her  children 
beyond  the  end  of  the  eighth  month."* 

4.  Other  Medico-legal  Quetliont  connected  with  Delivery. — 
Two  such  questions  still  remain  to  be  examined.  1.  Can  a 
woman  be  delivered  in  a  state  of  uncousciousness  P  2.  Can  a 
woman,  if  alone  and  without  assistance,  prevent  her  child  from 
perishing  ?  The  first  of  these  questions  will  be  examined  in  this 
place ;  the  second  belongs  to  the  subject  of  Infanticide. 

Can  a  woman  be  delivered  in  a  state  of  unconsciousness  ?  This 
question  can  be  answered  in  the  affirmative.  The  event  may 
happen  under  the  influence  of  narcotics  or  ardent  spirits;  and 
during  coma,  delirium,  or  puerperal  convulsions,  attacks  of  apo- 
plexy, deep  sleep,  and  suspended  animation.  Cases  of  unconscious 
delivery  are  not  likely  to  happen  in  a  female  pregnant  for  the 
first  time;  but  in  women  who  have  borne  many  children,  and 
have  easy  deliveries,  such  an  event  is  more  probable. 

*  Montgomery :  *  Cyclo.  Pract.  Med.,'  Td.  It.  p.  604. 
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CHAPTER  III. 

FOETICIDE.    INFANTICIDE.    LEGITIMACY. 

TtnsR  fabjects  cannot  be  nndentood  without  a  preliminary 
knowledge  of  the  growth  and  development  of  the  Embryo  and 
Foetos. 

GBOWTU    AND   DETELOPMBirT   OP   THE   P(ETU8. 

It  used  to  be  asserted  that  a  distinct  ovum  containing  a 
defined  embryo  cannot  be  discovered  in  the  womb  before  the  20th 
or  22nd  day ;  but  Velpeau*  saw  three  ova  not  more  than  twelve 
days  old,  and  Sir  £.  Home  found  a  very  minute  ovum  in  the 
womb  only  eight  days  after  impregnation.i*  The  following  account 
of  the  development  of  the  embryo  is  based  chiefly  on  the  descrip- 
tion of  Devergie,^  with  the  estimates  of  length  and  weight  given 
by  Hamilton,  Bums,  Capuron,  Chaussier,  Maygprier,  Foder^,  Orfila, 
Devergie,  and  Velpeau,  and  Bichard's  measurements  of  the  foBtal 
skeleton ;  the  French  measures  and  weights  being  reduced  to  the 
English  standards. 

EmbryOt  Three  to  Four  Weeks, — Length,  about  \  inch. 
Weight,  about  20  grains.  Size,  that  of  a  large  ant,  or  a  barley- 
corn. Form,  that  of  a  serpent,  the  head  indicated  by  a  swelling, 
the  caudal  extremity  slender,  and  ending  in  the  umbilical  cord ; 
the  mouth  indicated  by  a  cleft;  the  eyes  by  two  black  points; 
the  members  appearing  as  nipple-like  protuberances.  The  villosi- 
ties  of  the  chorion  uniformly  spread  over  the  surface. 

Six  Weekt. — Length,  from  half  an  inch  to  less  than  an  inch. 
Weight,  from  40  to  75  grains.  The  head  dbtinct  from  the  chest, 
and  the  face  from  the  cranium,  and  the  apertures  of  the  nose, 
mouth,  eyes,  and  ears  perceptible;  the  hands  and  forearms  in  the 
middle  of  the  length,  and  the  fingers  distinct ;  the  legs  and  feet 
situate  near  the  anus ;  a  distinct  umbilicus  for  the  attachment  of 
Uie  cord,  which  consists  of  the  omphalo-mesenteric  vessels,  of 

*  *  Embrrokwle/  p.  60.  f  Gooch'i  *  Midwifery,*  p.  88. 
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psrt  of  the  urachal,  of  the  intestinal  tnbe,  and  of  filaments  which 
represent  the  umlnlioal  ▼easels.  The  plaoenta  forming;  the 
chorion  and  amnion  still  separate;  the  nmhllical  vessel  very  large. 
PoifUs  qf  089ification  in  the  davide  and  maxiUarj  hone. 

Two  Moniht. — JLeiigftk,  varioosly  stated  at  from  1^  inch  to  4 
inches.  Wei^hi,  2  to  5  drachms.  Rudiments  of  nose,  lips,  and 
eyelids;  organs  of  generation  Tisible:  arms  and  legs  detached 
fK>m  trunk ;  anns  mailed  by  a  dark  spot ;  mdiments  of  lungs, 
spleen,  and  supra-renal  capsules  i  csBCum  hdiind  the  umhiUcus; 
digestive  canal  withdrawn  into  the  abdomen;  nrachns  visible; 
chorion  beginning  to  touch  the  amnion  at  the  point  opposite  the 
insertion  of  the  placenta,  which  begins  to  assume  its  regular 
form ;  umbilical  TesMls  becoming  twisted.  PoitUi  qf  ou^hatum 
in  iVontal  bone  and  ribs. 

Three  Mowtht, — Length,  variously  stated  at  from  2  to  6  inches. 
Weight,  from  1  ounce  to  3  ounces.  The  head  roluminous ;  the 
^elids  and  lips  in  contact;  membrane  pupillaris  visible;  fingers 
separated ;  lower  extremities  longer  than  rudimentary  tiul ;  parts 
of  generation  prominent,  and  the  sex  distinguishable  by  the  lens ; 
thymus  and  supra-renal  capsules  present ;  the  ventricles  of  the 
heart  distinct.  The  decidoa  uterina  and  reflexa  in  contact ;  the 
frinis  containing  umbilical  vessels  and  a  little  gelatinous  matter ; 
placenta  completely  isolated ;  the  umbilical  vesicle,  allantois,  and 
omphalo-mesenteric  vessels  have  disappeared. 

Jlmr  MofUht, — Length,  variously  stated  at  frx>m  4^  to  8^ 
inches.  Weight,  2\  or  3,  to  7  or  8  ounces.  Skin  rosy,  and 
tolerably  dense ;  mouth  very  large  and  open ;  membrana  papil- 
laris very  evident;  niuls  appearing;  sex  distinct;  gall-bladdor 
appearing ;  meconium  in  duodenum ;  csocal  valve  visible ;  um- 
bilious  near  the  pubes.  Complete  contact  of  chorion  and  amnion ; 
membrane  forming  at  point  of  attachment  of  placenta  to  uterus. 
Points  of  ossification  in  inferior  parts  of  sacrum ;  ossicula  audi- 
toria  ossified. 

jF»oe  Months. — Length,  variously  stated  at  from  6  to  10^ 
inches  (a  still -bom  male  13,  female  13  J ;  male  born  alive  9, 
female  10,  inches).  Weight,  5  or  7  ounces  to  1  pound  1  ounce. 
(A  still-lxnm  male,  1  pound  13  ounces  [Schmitt] ;  two  still-bom 
twin  females,  1  pound  6  ounces,  and  11  ounces  [G.]).  Volume  of 
head  still  comparatively  great ;  nails  very  distinct ;  hair  of  the 
head  showing  as  a  light  down ;  skin  without  sebaceous  covering ; 
heart  and  kidneys  very  voluminous ;  gall-bladder  distinct ;  meco- 
nium of  a  yellowish-green  tint  at  commencement  of  large  intes- 
tines. Points  of  ossification  in  pubes  and  os  calcis ;  germs  of  the 
permanent  teeth. 
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Six  Months, — Length,  varioualy  stated  at  iVom  8  to  13^ 
inches.  Weight,  1  lb.  to  2  \\».  2  oz.  Skin  has  some  appearance 
of  fibrous  structure,  and  is  covered  with  down  and  sebaceous 
matter;  the  body  of  the  colour  of  cinnabar;  eyelids  still  ad- 
berent ;  membrana  pupillaris  still  existing ;  funis  inserted  a 
little  above  the  pubes ;  meconium  in  upper  part  of  large  intes- 
tines;  liver  of  dark-red  colour;  gall-bladder  contains  insipid 
serous  fluid ;  test^es  near  kidneys.  Points  of  ossification  in  the 
four  divisions  of  the  sternum.  Middle  point  of  body  at  lower  end 
of  sternum. 

Seven  Months. — Length,  variously  stated  at  from  11  to  16 
inches.  Weight,  2  lbs.  to  4  lbs.  5  oz.  Skin  dasky  red,  thick 
and  fibrous,  and  covered  with  sebaceous  matter;  hair  about 
\  inch  long ;  nails  not  reaching  to  ends  of  fingers ;  eyelids  no 
longer  adhering;  membrana  pupillaris  disappearing;  meconium 
occupying  nearly  all  the  large  intestine;  left  lobe  of  liver 
almost  as  large  as  right ;  gall-bladder  containing  bile ;  brain 
firmer ;  testicles  more  (^stant  from  kidneys.  Point  of  ossifica^ 
Hon  in  the  astragalus.  Middle  point  of  body  a  little  below  the 
ftemura. 

Eight  Months. — Length,  14  to  18  inches.  Weight,  3  lbs. 
4  oz.  to  5  lbs.  7  oz.  Skin  rosy,  covered  with  fine  short  hairs,  and 
with  well-marked  sebaceous  envelope;  nails  reaching  ends  of 
fingers ;  membrana  pupillaris  has  disappeared ;  testicles  descend 
into  the  internal  ring.  A  point  of  ossification  in  the  last  ver- 
tebra of  the  sacrum.  The  middle  point  of  the  body  nearer  the  ' 
umbilicus  than  the  sternum. 

I^ine  Months,  or  Full  Term. — Length,  16  to  20  inches. 
Weight,  4  lbs.  5  oz.  to  7  lbs.  The  head  covered  with  hair  about 
an  inch  long ;  skin  coated  with  sebaceous  matter ;  the  down 
ab^ient,  except  about  the  shoulders ;  testes  have  passed  inguinal 
ring,  and  are  often  found  in  scrotum ;  meconium  at  termination 
of  large  intestine.  Poind  of  ossification  in  centre  of  cartilage  at 
lower  end  of  femur;  os  hyoides  not  ossified;  four  portions  of 
occipital  bone  distinct ;  external  auditory  meatus  cartilaginous.* 

*  Casper  attaches  the  utmost  importance  to  the  state  of  the  ossification  In 
the  lower  epiphyses  of  the  femur,  as  a  means  of  determining  the  degree  of 
matnrity  of  the  foetus;  and  as  the  test  is  applicable  when  only  a  skeleton  is 
found,  it  may  stand  us  in  stead  when  all  other  signs  are  wanting. 

Though  no  other  long  bone  exhibits  the  slightest  appearance  of  ossification 
in  the  last,  or  tenth  lunar  month,  of  gestation,  in  the  second  half  of  that 
month  an  ossific  point  appears  in  the  lower  epiphysis  of  the  femur.  This  is 
shown  by  cutting  into  the  knee-Joint,  and  then  taking  successive  slices  of  the 
cartilage  till  the  greatest  diameter  is  reached.  A  coloured  point  tbusbeoomea 
visible  In  the  milk-white  cartilage,  in  the  form  of  a  more  or  less  circular  light 
blood-red  disc,  much  harder  than  the  surrounding  tissue.     In  decomposed 
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At  the  growth  tod  derelopment  of  the  ftsfeni  hai  ut  Important 
bearing  on  the  tnljects  of  thie  chapter,  and  the  eithnatee  jort 
given  are  ohviooily  too  genend,  I  have  prepared  two  tablee 
fimnded  on  the  aeenrate  obiervatioiis  of  dillhrent  anthori,  and 
presenting  not  only  the  average  wclgfati  and  measorei,  bat  the 
two  extremes;  for  it  is  dbvioos  that  the  extreme  Talnes  wfaldi 
have  hitherto  been  so  much  neglected  in  all  nwBerioal  investiga- 
tions, are  often  those  most  needed.  (0.)* 

Of  the  following  tables,  the  first  (pb  77)  presents  the  aseer- 
tained  weight  of  the  foBtns  at  the  several  ages  specified,  the 
second  (p.  78)  the  ascertained  length.  In  both  tables  the  still- 
bom  are  distingoished  from  those  bom  alive :  among  the  latter 
those  only  bong  indoded  who  had  sorvived  tbdr  birth  one  week 
or  less.  The  fordgn  wiughts  and  measores  have  been  rednoed  to 
the  English  standard,  fivetiooal  parts  of  an  oanoe  bdng  omitted. 
The  nnmber  of  observations  is  stated,  in  order  that  the  value  of 
the  resolts  may  be  better  appreciated,  and  that  fresh  observations 
may  at  any  time  be  added. 

The  weight  of  the  foetus  at  full  term  has  been  made  the  sub- 
ject of  many  investigations,  and  as  it  is  important  in  itself,  and 
interesting  as  throwing  light  on  the  probable  limits  of  variation  at 
earlier  periods  of  gestation,  the  results,  as  deduced  from  upwards 
of  20,000  observations,  by  Quetelet,  Camus,  L4cieuz,  and  Baude- 
locque,  and  by  Drs.  Macaulay  and  Clark,  including  the  fiusts  in 
the  table,  are  subjoined : — 

Greatest  14  lbs. ;  least,  2  lbs.  6  oe.  ;  average,  6  lbs.  11  oz. 

Weights  have  been  recorded  gpreatly  exceeding  even  this 
maxim om.  Dr.  Merriman  gives  one  exceeding  14  lbs.;  Sir 
Richard  Croft  one,  and  Dewees  two,  of  15  lbs. ;  Dr.  Ramsbotbam, 
senior,  and  Dr.  Moore  of  New  York,  instances  of  16^  lbs. ;  and 
Mr.  Owens,  of  Ludlow,  one  of  17  lbs.  12  os.  Even  this  great 
weight  is  said  to  have  been  exceeded. 

bodies,  however,  the  cartilage  !•  of  a  pale  dirty-yellow  tint,  and  the  oasiflo 
point  a  dusky  red.  Casper  states,  as  the  result  of  4M  examinations,  that  if 
ibis  point  is  not  seen  the  foDtus  cannot  be  older  than  36-37  weeks.  When 
.  this  point  is  not  seen  in  mature  infants  (and  this  happens  in  one  case  out  of  34) 
its  absence  coinoidee  with  defective  organization,  and  retarded  development 
in  other  respects  also.  The  commencement  of  the  ossification,  when  the  siie 
of  the  osaiflo  pohit  is  that  of  a  hemp  seed,  or  of  the  head  of  a  flr  (half  a  line) 
Indicates  an  age  of  37-38  weeks.  In  the  rare  cases  in  which  it  nas  this  small 
■iie  at  fhll  term,  there  is  defectlTe  development  elsewhere.  A  diameter  of 
flVom  f  to  4  lines.  Indicates  maturitr ;  and  we  can  conclude,  almost  certainly, 
tluU  the  intiant  has  survived  its  birth  if  the  ossiflo  point  exceeds  4  lines,  or  a 
third  of  an  inch  in  diameter.  Casper  has  seen  no  exception  to  this  rule ;  but 
on  the  other  hand,  a  less  diameter  than  3  lines,  or  a  quarter  of  an  inch,  is  oon- 
gifltent  with  an  inftuit  having  survived  its  birth. 

*  A  large  collection  of  Ckcts  and  flgores  relating  to  the  growth  and  develop- 
ment of  the  f(Btaa  will  be  found  in  Ouper's  Handibook,  vol  ilL  p.  18  et  seq. 
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The  fbllowing  is  the  length  of  the  foetus  at  fxill  term,  as  gi?eii 
by  different  English  and  French  authors : — 

Greatest,  26  inches ;  least  17  inches ;  average,  19  inches. 

But  in  certain  cases  the  length  has  exceeded  even  this 
maximam.     Dewees,  for  instance,  met  with  a  length  of  27  inches. 

It  may  be  well  to  add  that,  as  a  mle,  still-bom  infants  are 
heavier  and  longer  than  those  bom  alive,  males  than  females, 
angle  children  than  twins,  and  twins  than  triplets. 

The  signs  of  maturity  and  immaturity  will  be  gleaned  from  the 
foregoing  account  of  the  development  of  the  foetoB ;  and  they 
will  be  stated  more  fiilly  under  the  head  of  legitimacy. 

FCETICIDE,  OR  CRIMINAL  ABORTION. 

The  crime  of  abortion  consists  in  unlawfully  administering  to 
any  woman,  or  causing  to  be  taken  by  her  (whether  she  be  with 
child  or  not),  with  intent  to  procure  her  miscarriage,  any  poison 
or  other  noxions  thing,  or  using  for  the  same  purpose  any  instru- 
ment or  other  means  whatsoever;  also  in  the  use  of  the  same 
means  with  the  same  intent  by  any  woman  being  with  child 
(24  &  25  Vict.  cap.  c.  §  58,  59).  The  statute  is  silent  as  to  the 
distinction  between  women  quick  and  not  quick  with  child. 

The  first  duty  of  the  medical  examiner  is  to  establish  the  fact 
of  abortion  by  examining  any  substances  that  may  have  been 
expelled  from  the  womb.  Having  ascertained  that  they  are 
pffodncts  of  conception,  he  may  be  required  to  determine  whether 
Uie  abortion  was  due  to  natural  causes,  to  drugs,  or  to  violence. 
In  rare  instances,  too,  he  may  have  to  examine  the  female  in 
whom  the  abortion  is  alleged  to  have  taken  place,  in  order  to 
determine  whether  or  not  she  has  been  recently  delivered.  Three 
different  examinations  therefore  may  be  required. 

1.  An  examination  of  substances  expelled  from  the  womb. 

2.  An  inquiry  into  the  cause  of  the  abortion ;  and 

3.  An  examination  of  the  female  supposed  to  have  miscarried. 
1.  Substances  expelled  from  the  Womb, — It  is  only  in  the 

early  periods  of  gestation  that  this  examination  will  offer  any 
difficulty.  When  the  embr^'o  has  attained  a  certain  degree  of 
development,  its  appearance  is  quite  characteristic.  The  rule 
already  laid  down  (p.  63),  in  speaking  of  moles  and  false  mem- 
bnuieB  as  signs  of  pregnancy,  must  be  observed  in  cases  of  alleged 
abortion,  viz.  to  admit  no  substance  to  be  a  product  of  conception 
hi  which  distinct  traces  of  an  ovum  cannot  be  recognised.  To 
this  rule  hydatids  form  a  solitary  exception. 

The  annexed  fignrw  from  Hunter's  '  Gravid  Utenu»'  show  the 


appMianoe  of  airiy  on,  in  oootrut  aitb  that  of  ■  fkin  mem- 

twuie  diMbarged  id  djBDaaarlKn.    Rg.  11  eiLiUti  k  ootnpltU 

OTnm    of   aiwnt   three 

ll.n.  wMk«,witlibrutleiAB, 

*  B,  tnTornng  Uie  oi- 

ri^,  bxm    tho  Mgla 


neck  of  the 
Kg.  12  ihom  the  Maw 
Oram  with  nnoh  of  iti 
interior  mil  out  awmj. 
A  null  h;d>Ud  wUdi 


annecoMirilr  hu  been 

omitted.  The  two  figore* 

ara   reduced   to    aboot 

two-thirds  of  tbe  tai- 

g\atk\.  Fig.  13  ibowi  an 

ovum  of  about    eight 

weeki,  ooniiiting  of  tbe 

chorion   and    Iti  content*,  withoot    tlie  deddua.        The   liie 

of  the  figure  is  the  tame  aa  in  tlie  original.      Fig.  14  repreacDts 

a  portion  of  the  lining  membrane  of  the  atenu  cait  off  daring 

painfnl      meaatraatian. 

fig.  11,  It  presents  all  the  cha- 

racten  of  a  tme  decidual 

stmctore,  having  oo  the 

aide  which  correaponded 

with  the  ntenne  cavit; 

fine  cribriform  anrbce. 


tbe  rough  flocculent  ap- 
pearance cbaracteriatic 
of  the  outer  lurfuce  of 
membranei  ordiuvii; 
discharged,  along  with 
the  omm,  in  abOTtion. 

Having    ascertained 
that  tbe  iubatanoe  sab. 


ii  reallj   a  prodoet  of 


Deit  detBTtnine  it*  age  by  comparing  it  with  the  descriptiOD 
already  giTen  of  the  growth  and  dcTelopment  of  the  embrvo  nnd 
IMta,  p.  73  et  «eq.  ■■ 


2.  Caute  of  tht  Abortion. — In  conmdering  the  cause  of  an 
■bortion  attribnted  to  drugs  or  force,  it  i«  necesrarj  to  fae  armed 
with  Kline  preliminary  knowledge  respecting  the  occnrrenee  of 
■bortJim  from  natural  canieg.  This  ii  known  to  bo  very  common, 
eapedally  in  tlie  early  monthi,  and  it  has  been  Tarinnsly  stated  as 
occofTing  in  1  ont  of  12,  or  even  (Dr.  Granville)  1  in  3  of  tbe 
total  nnmber  of  cunceptinna.  Accoucliears  who  have  bad  to  deal 
chiefly  with  women  in  more  advanced  periods  of  prej^ancy  have 
estimated  tbe  proportion  much  lower  (e^.,  1  in  188,  Madame 
La  Chapellc).  The  canses  of  these  misauriages  will  be  cotl- 
Teniently  considered  under  the  title  of 

Naiitrai  Caaiei. — These  are  either  (a)  preditpoiiag,  or  (S) 
trailing,  a.  'ITie  preditpoting  csnses  mny  affect  either  tbe  femnle 
herwlf  or  the  ovnm.  The  females  mmt  liiible  to  abortion  are  tbe 
plethoric,  the  irritable,  the  ncrvooa,  the  lymphatic,  the  feeble,  and 
the  ailing;  also  those  suffering  (rem  excessive  or  irregnlar  men- 
struation and  leucorrhteai  from  syphilis,  tcurvy.  anthnia,  and 
dropay,  and  from  malignant  diseases.  Matformnttons  of  the  pelvis, 
its  small  siie  in  those  who  marry  very  early,  tight  lacing,  and  all 
diaeaaas  of  the  womb  or  its  appendagea  wbich  restrain  tbe  com- 
plete development  of  the  oi^n,  alao  act  a«  prediapodng  cause*. 


Tq  tlien  maj  be  added,  ri^ililj  of  the  itoiii1>  ia  those  pregnant 
filr  tha  lint  time  at  a.  luatore  age,  and  *  related  conditioa  of  the 
neck.     Ocrasianallj,  abortion  hat  been  epidemic.* 

Ttta  predisposing  cniiiHa  dependent  on  the  itate  of  the  <rmm 
■re  rery  Bumeroua,  ogpeciall;  in  the  em\j  nionthii.  ilccording  to 
Velpean.  ornpwnrds  of  200  einbrjoB  expelled  befbie  the  end  of 
tliB  third  month,  at  leust  OEie  half  were  dbeued.  The  dieeua 
nuj  bo  in  the  niembmnca,  in  the  placenta,  or  ia  the  fietiu  itaeir; 
■nd  it  may  awnme  auy  tbrm  of  strDctaral  degeneration.  Kaeaie 
of  the  fmtiis,  or  it*  Rnneiea,  afibrtla,  of  conne,  ■  itroiig  probstnLtj 
in  fiiTOnr  of  abortion  from  natiinl  caiuei. 

A  nomaii  who  has  once  miscarried  is  Ukdj  to  mlMarry  again 
ttma  the  same  canw,  and  at  or  about  tbe  same  period  of  geita- 
tioa ;  and  it  is  oioal  M  attach  some  importance  to  the  mere  (brce 
of  habit.  In  a  case  ^ven  bj  Hcberden  ('  Commontariei,'  p.  16), 
there  were  no  leu  tiian  35  miacarria^ea. 

h.  To  the  oecational,  or  exeitiiig  causes,  belong  strong  and 
tadden  actions  of  the  muKles  of  the  abdomen,  as  in  coughing, 
straining  eBbrtB  la  void  urine  or  ^«:os,  &c. ;  violent  exercise,  as  in 
dancing;  prnfo.ii^  displinrgi^  from  thebowi'la  or  from  the  womb 
itself;  undue  excitement  of  the  genital  organs;  blows,  and  varioas 
forms  of  mechanical  injory. 

All  these  occasionnl  or  exciting  caases  fiiil  to  produce  abortion 
when  tbe  ovum  ia  sound  and  the  female  he>1tliy ;  but  the  most 
careful  abstinence  from  all  eidting  causes  will  not  prerent  abor- 
tion when  the  prediipoeition  from  cither  cause  ia  strong. 

The  criTninol  meam  B.Te  best  divided  into  two  cUsses,^^iwra/ 
and  local ;  the  first  acting  through  the  conititation  of  the  mother, 
the  second  by  immediate  application  to  the  abdomen  or  uterus. 

1.  Otntral,  or  Coariihrfioaol.  Venautclion.—Tae  confidence 
placed  by  the  Tolgar  in  this  remedy  reits,  like  many  other  popu- 
lar fUlacies,  on  high  medical  authority — that  of  Hippocrates. 
Bat  it  is  H  notorious  fact  that  pregnant  women  bear  blood-letting 
well,  and  that  it  is  oltcn  the  beat  means  of  averting  a  threatened 
abortion.  The  assumption  that  blood-letting  proiuotea  abortion 
is  moreover  rebutt«d  by  numerous  well-attested  facts.  Cases  are 
recorded  of  women  bled  48,  80,  and  87  times  in  the  course  of 
their  pregnancies,  without  miscarriage;  and  Dr.  Rush,  who  bled 
very  freely  in  the  yellow  fever  of  17!I3,  asserts  that  not  one  preg- 
nant  woman   to  whom    he   prescribed   bleeding  died   or  mis- 

TTie  popular  belief  in  the  efficacy  of  bleeding  from  tha  foot 
*  Sh  rFfHCDMi  to  locli  epidemics  in  Velpeaa'i  '  Ait  da 
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resto  on  no  better  foandation,  nor  does  the  removal  of  blood  by 
leeches  to  the  amu  or  vulva — a  practice  rarely  resorted  to  in  this 
ooontry — possess  any  peculiar  efficacy. 

SmeiicM. — It  is  well  known  that  daring  the  early  months  of 
pregnancy,  and  eyen  in  some  instances  throughout  its  entire  dura- 
tion, severe  and  distressing  vomiting  occun,  without  producing 
abortion.  This  fact,  coupled  with  the  failure  of  several  active 
irritant  poisons  productive  of  violent  vomitiug  to  cause  miscar- 
riage, affords  some  presumption  against  the  efficacy  of  emetics, 
except  in  women  strongly  predisposed. 

Catkarticg, — These  remedies,  too,  may  be  given  repeatedly, 
and  in  very  large  doses,  without  producing  abortion,  except,  as 
before,  in  women  strongly  predisposed.  Dr.  Rush's  experience 
in  the  yellow  fever  of  1793  is  conclusive  on  this  point.* 

Dwreiics, — ^These  remedies  are  mentioned  as  calculated  to  pro- 
duce abortion,  but  without  sufficient  reason.  Irritant  poisons, 
which  act  in  moderate  doses  as  diuretics  (e^.,  nitre),  may  occa- 
sion abortion ;  but  not  simply  by  their  diuretic  action. 

One  of  the  irritant  poisons  specially  deserves  notice  in  this 
place :  namely,  cantharides.  It  is  a  strong  emetic  and  purgative, 
and  an  effective  diuretic,  acting  violently  on  the  organs  in  the 
immediate  neighbourhood  of  the  womb,  viz.,  the  bladder  and 
lectnm,  occasioning  also  intense  fever  and  great  weakness ;  and 
yet  even  this  drug  in  full  doses  may  fail  (as  in  a  case  related  by 
Mr.  Lncas,  of  Le^).  The  frequent  failure  of  such  active  poisons 
renders  the  efficacy  of  less  powerful  remedies  extremely  doubtfiil, 
where  there  is  no  decided  predisposition  to  miscarry. 

Emmenagogues, — Under  this  name  a  vast  number  of  active 
and  inert  remedies  are  classed,  most  of  which  liave  as  little  effect 
on  the  womb  as  on  other  parts  of  the  body.  Savin,  mercury, 
MMokeroot,  and  pennyroyal,  have  been  classed  under  this  head. 

Snakeroot  and  pennyroyal  do  not  appear  to  be  very  efficacious. 
Mercory  and  its  preparations,  even  when  given  in  large  doses,  so 
M  to  cause  profuse  salivation,  appear  to  be  attended  with  little 
risk.  But  savin  has  some  pretenuons  to  be  considered  a 
dangerons  drug :  for,  in  common  with  other  irritant  poisons,  it 
has  undoubtedly  occasioned  abortion  in  more  than  one  instance, 
thongh  it  has  fidled  in  others,  and  in  others,  again,  has  killed 
both  mother  and  child. 

Closely  allied  to  the  so-called  emmenaffoyuee  is  the  secale  eor- 
mitmm,  or  ergot  of  rye,  which  possesses  the  remarkable  property 
of  exciting  the  muscular  fibres  of  the  uterus  to  contract^  and  is 
in  freqnent  use  for  that  purpose.     Concerning  the  efficacy  of  this 

•  '  Med.  Observations  and  Inquiries,'  vol  UL  p.  MO. 
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remedy,  mucb  difference  of  opinion  exists.  Some  authors  have 
supposed  that  the  power  of  the  ergot  is  limited  to  the  period  of 
delivery,  and  to  the  state  of  full  expansion  and  development  of 
the  ntems.  Bat  this  opinion  is  refuted  by  cases  in  which  it 
produced  abortion  at  an  earlier  period  of  gestation,  and  experi- 
ments on  animals  have  shown  that  it  may  be  effectual  at  any 
period.  On  the  other  hand,  several  cases  are  recorded  by  Drs. 
Condie  and  Beck,  in  wliich  repeated  large  dotes  of  ergot  fdled  to 
produce  abortion. 

The  root  of  a  plant  called  the  Aeiaa  fxieemota  has  the  reputa- 
tion of  being  nearly  as  active  as  the  ergot. 

Digitalis  has  been  classed  among  abortives  on  the  strength  of 
a  case  related  by  Dr.  Campbell,  llie  drug  was  given  for  dropsy; . 
the  child  was  still-bom,  and  the  mother  died  soon  after.  Mr. 
W.  H.  Dickinson  (*  Med.  Chir.  Trans.,'  vol.  xxxiv.  p.  1)  has 
shown  that  digitalis  in  such  doses  as  from  ^ss.  to  ^iss.  of  the  in- 
fusion, and  TT\xx.  to  TT\xl.  of  the  tincture,  has  a  specific  action  on 
the  womb ;  and  its  power  of  producing  abortion,  though  not 
proved,  is  to  be  inferred  from  the  fncts  stated. 

It  results  from  these  observations  on  the  power  of  drugs, 
that  there  is  no  medicine  that  can  be  depended  on  to  procure 
abortion  in  women  not  strongly  predisposed ;  that,  if  given  in 
doses  short  of  those  which  risk  the  life  of  the  mother,  they 
would  almost  certainly  fail ;  that,  when  they  do  succeed,  they 
place  her  life  in  jeopardy,  and  often  sacrifice  it ;  and  that,  for 
every  case  in  which  the  mother  escapes,  there  is  probably  one  at 
least  in  which  mother  and  offspring  both  perish,  and  one  in  which 
the  mother  dies,  the  child  remaining  intact  in  the  womb. 

Local,  or  Mechanical  means, — These  consist  either  of  external 
violence^  or  of  instruments  introduced  into  the  womb. 

External  violence  is  a  sufficient  cause  of  abortion.  But  it 
would  apx)ear  that  unless  it  is  such  as  to  endanger  the  life  of  the 
mother,  it  is  not  likely  to  succeed. 

In  1811  a  man  was  executed  at  Stafford  for  the  murder  of  his 
wife.  She  was  pregnant,  and  he  succeeded  in  inducing  abortion 
by  violently  elbowing  her  in  bed,  rolling  over  her,  &c. ;  but  he 
also  caused  her  death.*  A  female  in  the  last  month  of  her  pr^- 
nancy  was  struck  on  the  abdomen  by  her  husband.  An  extensive 
detachment  of  the  placenta  caused  the  immediate  death  of  the 
foetus,  and  that  of  the  mother  fifty -one  hours  after.f 

Severe  injuries  not  directly  inflicted  on  the  abdomen  often  fail 
to  occasion  abortion.  Thus,  Madame  La  Chapelle  tells  us  of  a 
young  midwife,  who  was  pregnant  and  had  a  narrow  pelvis ;  and, 

*  Smith's '  Forensic  MedicfDe,'  p.  806.  f  Campbell,  op.  dt.  p.  131. 
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to  proeore  abortion  and  avoid  the  Caesarian  section,  threw  her- 
self from  a  height.  She  died  from  her  wounds,  but  did  not  mis- 
carry. Maoriceau  also  gives  the  case  of  a  pregnant  female  seven 
months  gone,  who  to  escape  from  a  fire  slid  down  from  the  third 
storey,  but  losing  her  hold,  fell  on  the  stones  and  fractured  her 
forearm ;  but  there  was  no  abortion. 

The  same  remarks  apply  to  the  introduction  of  instruments  into 
the  womb  by  unskilful  persons.  In  some  instances  abortion  has 
been  procured ;  in  others,  after  considerable  injury  had  been  in- 
flicted on  the  vagina  and  uterus,  the  child  was  born  alive;  and 
in  all  of  them  the  mother's  life  has  been  endangered  or  sacrificed. 

Sulphuric  acid  has  been  injected  into  the  vagina  with  a  view 
of  producing  abortion ;  and  occasioned  violent  inflammation  of 
the  parts,  and  adhesion  of  the  os  tincse,  with  the  formation  of  a 
dense  membrane  over  it.  After  attempting  delivery  by  incisions 
into  the  neck  of  the  womb,  it  was  found  necessary  to  perform  the 
Csesarian  operation — and  both  mother  and  child  died.* 

A  case  which  occurred  in  the  practice  of  Dr.  Wagner,  of 
Berlin,  illustrates  so  forcibly  the  difficulty  of  procuring  abortion 
in  women  not  predisposed,  whether  b;  medicines  or  by  force,  that 
it  will  form  a  fitting  conclusion  to  this  subject. 

A  young  woman,  seven  months  with  child,  had  employed  savin 
and  other  drugs  to  produce  miscarriage.  As  these  failed,  her 
paramour  bound  a  strong  leathern  strap  (the  thong  of  a  skate) 
tightly  round  her  body.  This  too  availing  nothing,  he  (by 
his  own  oonfesuon)  knelt  upon  her  with  ail  his  weight,  and 
trampled  on  her  while  she  lay  on  her  back.  "  As  this  also 
fkHed,  he  took  a  sharp-pointed  pair  of  scissors,  and  proceeded  to 
perforate  the  uterus  through  the  vagina.  Much  pain  and 
haemorrhage  ensued,  but  did  not  last  long.  The  woman's  health 
did  not  suffer  in  the  least ;  and  pretty  much  about  the  regular 
time,  a  living  child  was  brought  into  the  world  without  any  marks 
of  external  injury  upon  it." 

Examination  of  the  female, — We  should  be  guided  in  this  by 
the  signs  already  laid  down  at  p.  69 ;  bearing  in  mind  that  they 
are  less  strongly  developed  in  the  early  months,  and  that  before 
two  months  little  dependence  can  be  placed  on  them. 

If  the  female  dies,  we  may  be  required  to  examine  the  body, 
and  must  be  guided  by  the  signs  of  delivery  as  at  the  full  period, 
bnt  less  distinct  as  the  period  of  utero-gestation  is  earlier. 

The  following  is  a  summary  of  the  chief  points  to  be  attended 
to  in  cases  of  abortion : — 

*  Beport  of  M.  Guerin  to  the  Acad^mie  Nationale  of  Paris,  cited  In  the 
*Lallce^'vol.viiLp.38. 
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1.  The  tapposed  product  of  conoepfaon  mutt  be  flobmitted  to 
minate  and  careftd  examination.  If  a  fostns  has  been  ezpelledt 
its  age  must  be  determined  by  the  mlee  already  laid  down. 

2.  The  repnted  mother,  whether  alive  or  dead,  mnat  then  be 
examined; — if  alive,  we  mnat  aaoertain,  if  poirible,  whether 
there  was  soch  a  predispontion  to  abortion  as  to  acconnt  fbr  it 
without  attributing  great  efficat^  to  the  means  employed.  To 
determine  whether  or  not  such  a  predisposition  exists,  we  must 
inquire  into  the  general  state  of  health  of  the  mother  before  the 
abortion  took  place,  and  espedally  whether  she  has  had  previous 
abortions — and  if  so  whether  they  occurred  at  or  about  the  same 
period  of  gestation.  If  the  female  died  from  the  means  employed, 
we  must  use  the  same  care  in  examining  the  uterus,  and  must 
observe  the  rules  hereafter  to  be  laid  down  for  conducting  post- 
mortem examinations. 

Some  questions  of  medical  ethics  mix  themselves  up  with  the 
question  of  abortion,  as 

Under  what  circwnHances,  and  hy  what  means,  is  it  morally 
and  legally  proper  to  induce  premature  delivery  1  and  whcU  cir- 
cumstances will  justify  ^^^  CtBsarian  operation  1 

Such  questions  are  easily  answered.  The  medical  man  is  clearly 
justified  in  resorting  to  any  measure  which  promines  to  preserve 
the  life  of  mother  and  child  when  both  are  threatened ;  and 
where  one  only  can  be  preserved,  the  female  herself  may  use  her 
right  of  self-preservation,  and  choose  whether  her  own  life  or 
that  of  her  child  shall  fall  a  sacrifice  to  the  means  recommended. 

INFANTICIDE. 

There  are  no  criminals  who  meet  with  so  much  sympathy  ns 
women  guilty  of  Infanticide.  This  feeling,  largely  shared  by  mem- 
bers both  of  the  medical  and  legal  profession,  is  partly  explained 
by  the  exceptional  nature  of  the  crime,  and  partly  perhaps  by  the 
extreme  harshness  and  cruelty  of  a  former  statute  (21  Jac.  I. 
cap.  27),  which  virtually  visited  the  concealment  of  shame  with 
the  punishment  of  murder.  It  was  under  tlie  influence  of  that 
ii\justice  that  Dr.  William  Hunter,  in  1783,  wrote  his  celebrated 
essay  '  On  the  Uncertainty  of  the  Signs  of  Murder  in  the  Case  of 
Bastard  Children.'  About  a  quarter  of  a  century  later  (1808)  an 
Act  was  passed  decreeing  that  women  accused  of  infanticide  should 
be  tried  by  the  same  rules  of  evidence  as  obtain  in  other  trials 
for  murder ;  but  that  if  acquitted,  they  may  be  tried  for  conceal- 
ment of  the  birth,  and,  if  found  guilty,  punished  by  imprisonment 
for  a  term  not  exceeding  two  years. 
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The  proTiffloos  of  this  statute  were  confirmed  by  an  Act  passed 
June,  1828  (9  Geo.  lY.  cap.  31),  which  also  provides  that  it  shall 
not  be  necessary  to  prove  whether  the  child  died  before,  at,  or 
after  its  birth.  The  Consolidation  Act  (24  and  25  Vic  cap.  100) 
adopts  and  extends  these  provisions.* 

Questions  of  infanticide  are  necessarily  more  complicated  than 
those  of  homicide  in  general ;  for,  before  inquiring  how  a  child 
has  come  by  its  death,  it  is  necessary  to  show  that  it  was  bom 
alive.  The  suspected  mother  may  also  have  to  be  examined,  in 
order  to  determine  whether  or  not  she  has  been  recently  delivered. 

Two  classes  of  questions,  then,  may  be  raised  in  cases  of  infan- 
ticide :  the  one  relating  to  the  child ;  the  other  to  the  mother. 

Those  relating  to  the  child  are  the  following : — 

1.  What  is  the  degree  of  maturity  of  the  child  ? 

2.  Was  the  child  bom  alive  ? 

3.  If  bom  alive,  how  long  did  it  survive  its  birth  ? 

4.  How  long  has  the  child  been  dead  ? 
6.  What  was  the  cause  of  death  ? 

I.   MATITBITT  OP  THE   CHILD. 

This  will  be  determined  by  a  careful  comparison  of  the  length 
and  weight  of  the  child,  the  position  of  the  centre  of  the  body, 
the  proportional  development  of  its  parts,  the  growth  of  the  hair 
and  nails,  the  state  of  the  skin,  the  presence  or  absence  of  the 
membrana  pupillaris :  and,  in  the  male,  the  descent  or  non- 
descent  of  the  testicles,  &c.     (See  ante  p.  73). 

n.  WAS  THE  CHILD   BOEN  ALIVE? 

The  legal  meaning  of  the  term  horn  alive.  To  constitute 
live-birth,  the  child  must  be  alive  after  the  whole  body  has  been 

•  §  60.  Concealing  ihebirthofa  eJkOd.  is  to  the  following  effect :— **If  any 
woman  shall  be  delivered  of  a  child,  CTcry  perton  who  shall,  bv  any  secret  dis- 
position of  the  dead  body  of  the  said  child,  whether  snch  child  died  before,  at, 
or  after  its  birth,  endearour  to  conceal  the  birth  thereof,  shall  be  frailty  of  a 
nisdemeaDonr,  and  being  convicted  thereof  shall  be  liable  at  the  discretion  of 
the  Court,  to  be  imprisoned  for  any  term  not  ezceedinff  two  years,  with  or 
withont  hard  labonr :  provided  that  if  any  person  tried  lor  the  nraraer  of  any 
child  shall  be  acqoitted  thereof,  it  shall  be  lawful  for  the  Jury,  by  whose  verdict 
such  person  shall  be  acquitted,  to  find,  in  case  it  shall  so  appear  in  evidence, 
that  the  child  had  recently  been  bom,  and  that  such  person  did,  by  lome 
secret  disposition  of  the  dead  body  of  such  child,  endeavour  to  conceal  the 
birth  thereof,  and  thereupon  the  Court  may  pass  such  sentence  as  if  such 
person  had  been  convicted  upon  an  indictment  for  the  concealment  of  the 
toth." 

In  Scotland  concealment  of  pregnancy  is  a  statutory  offence.  By  the 
4Mh  Geo.  111.  c.  14  it  is  enacted  that "  if  any  woman  shall  conceal  her  preg^ 
oaocy  during  the  whole  period  thereof,  and  shall  not  call  for  and  make  use  of 
assistance  in  the  birth,  and  if  the  child  be  found  dead  or  amissing,  she  shall 
be  imprisoned  for  a  period  not  exceeding  two  years.'*  It  is  common  to  prefer 
thim  charge  of  c(mcealment  instead  of  the  graver  one  of  child-murder. 
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bronght  into  the  world;  and  it  miift  hxn  an  independent  drea- 
latton;  bat  this  doet  not  imply  the  Mveranoe  of  the  ombllical 
oord. 

In  examining  the  body  of  a  child  with  a  riew  to  determine 
whether  it  waa  bom  alive,  the  chief  pc^t  to  be  attended  to  ia  the 
state  of  the  Inngs :  for  if  we  find  in  these  organs  signs  of  respi- 
ration, there  is  a  probabitity  in  ikvonr  of  Uve-birth ;  if  not,  there 
is  an  equally  strong  probability  that  the  child  was  still-bom. 
Bat  as,  in  the  absence  of  ngns  of  respiration,  proof  may  still 
be  forthcoming  that  a  child  has  or  has  not  been  bora  alire, 
the  present  inqmry  will  consist  of  two  parts.  1.  The  evi- 
dence of  live-birth,  prior  to,  and  independent  of,  respiration. 
2.  The  evidence  of  live-lnrth  sabseqaent  to^  and  deduced  from, 
respiration. 

The  evidence  of  Uve'birth  prior  io  retpiration  is  either  neg^ative 
or  positive, — negative  when  we  find  sig^s  of  previons  death 
within  the  womb,  and  positive  when  there  are  such  injuries  on 
the  body  of  the  child  as  must  have  been  inflicted  while  the  blood 
was  still  circulating,  and  bo  extensive  and  severe  that  they 
could  not  have  resulted  from  accident,  or  have  taken  place  during 
the  birth. 

Intra-uierine  maceration, — A  child  Uiat  has  died  in  the  womb, 
and  there  undergone  maceration,  presents  the  following  appear- 
ances : — All  parts  of  the  body  are  shrunken  and  flacdd,  the  chest 
and  abdomen  flattened,  the  ribs  distinctly  viuble  through  the  skin, 
the  ilia  prominent,  the  head  so  soft  and  yielding  that  it  falls  flat 
in  whatever  position  it  may  be  placed,  and  the  periosteum  readily 
separates  fVom  the  bones.  The  cuticle  is  detached  in  patches, 
and  easily  separates  from  the  trae  skin,  and  on  the  hands  and 
feet  is  white,  thick,  and  wrinkled,  as  if  from  the  application  of  a 
poultice.  The  true  skin  is  more  or  less  extensively  discoloured, 
the  change  beginning  on  the  abdomen,  which  has  a  mottled 
appearance,  blending  a  rose  and  ash  colour.  Elsewhere  the  skin 
assumes  a  brownish-red,  without  admixture  of  green ;  and  the 
parts  of  generation  have  a  deep-red  colour,  as  have  also,  in  a  less 
degree,  the  head  and  fiice.  The  umbilical  cord  is  straight  and 
flaorid.  The  whole  surface  is  covered  with  a  soapy  fluid,  so  that 
the  body,  when  handled,  slips  from  the  grasp.  The  celluhir 
membrane,  when  cut,  is  found  fllled  with  reddened  serum,  and  in 
parts,  especially  in  the  scalp,  with  a  substance  aptly  compered 
to  gooseberry  jelly.  The  cavities  are  fllled  with  an  abundant 
bloody  serum,  and  the  minute  structure  of  the  viscera,  which  are 
tinged  throughout  of  a  reddish-brown  colour,  is  very  distinct. 

These  appearances,  which  are  more  or  less  distinct,  as  the  child 
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baa  lain  a  longer  or  ■liorter  Ume  dead  in  tbe  «• 

miilaken  tor  tboae  due  to  anj  otber  caoae.      1 

diflarent    from    tba 

effacta  at  patre&c-  Fig- IS. 

tkm,  wbetber  in  air 

or  water,   and    tba 

potrcfactiTe     odour 

ia     entirely     waat- 
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tbej  are  not  present 

when  the   death  of 

tbe  fwtiu  took  pUoe 

onl/  a  abort  time  be- 
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i.  The 


auMied  engraving 
■bows  the  appear- 
ance of  the  body  of 
a  fa>tiu  in  which 
intra-nterine  msce- 
ration  bad  proceeded 

t«nBTe  leparatioD  of 
the  cDticle.  Theco- 
loQT  of  the  troe  tkin 
wu  a  deep  rosy  red 
on  the  body,  a  deeper 
tint  on  the  head,  and 
a  lUll  stronger  coloar 
on  thepart«  of  gene' 

Tbe  uDgle  oie  in  which,  anterior  to,  and  independent  of 
reaplntioD,  we  may  itate  that  a  child  was  bom  alive,  ig,  when 
ire  find  nurki  of  violence  on  the  body  ao  aerere  that  they  eonld 
not  have  originated  during  the  birth,  and  attended  with  luemor- 
rhageaoahnndantthatitconldonlyhave  occurred  while  the  blood 
wM  atill  cirenUting.  Ttioa  Devergie  relatea  a  caie  of  an  infant 
that  bad  not  breathed,  yet  waa  proved  to  have  been  murdered, 
by  eitennve  woondi  and  marki  of  great  violence  on  tbe  head, 
with  copioni  effusion  of  blood.*  To  jnatify  a  pontjve  ojanion, 
tbe  Um  of  blood  mnit  be  large  j  for  a  levere  wonnd  inflicted  on 
a  plethoric  inrant  afler  the  circuUtion  had  oeaiad,  might  be 
atteuded  with  conudsraUe  hemarrhage. 

•  '  AsnilM  d'Hnl«iK,-  XtJ,  1BS7. 
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niere  are  two  eum,  Vtun,  in  wUeb,  indflpendent  of,  and  tn- 
terior  to»  reepiniUoD,  we  maj  dedde  the  qnertiony ''  was  the  ciiild 
bom  alive  ?"  negatiyely,  when  we  find  the  marin  of  intm-oteriiie 
maoeratum ;  affinnatiTely,  when  we  discover  iijories  so  eKtenrivo 
and  severe,  that  they  most  have  been  inflicted  after  the  birth, 
and  while  the  blood  was  still  oireolating. 

Bat  the  oases  most  needs  be  very  rare  in  which  evidence  can 
be  obtained,  or  will  be  needed^  of  live-birth  befbre  respiration ; 
fbr  very  few  children  in  whom  the  blood  is  stiU  droolating  are 
bom  without  breathing,  at  least  imperfectly. 

In  the  great  nujority  of  case%  then,  evidence  of  live-lnrtfa  mnst 
be  sought  for  in  the  longs,  proof  of  resplratioD  bnng  the  flrst  link 
in  the  chain  of  evidence  that  the  diild  was  born  alive.  We 
have  first  to  show  that  the  child  had  breathed,  and  then  that  the 
act  of  breathing  tooik  place  after  the  Urtfa;  for  it  mi^  have 
breathed  daring  the  birtii  and  yet  have  perished  before  that  com- 
plete delivery  which  constitates  live  birth. 

HAB  THB  OHUD  BBEATHSD  P 

The  beet  evidence  of  respiration  is  the  change  it  prodaoes  in 
the  external  appearance  of  the  lungs ;  and,  were  it  not  that  infla- 
tion gives  rise  to  the  same  change,  mere  inspection  would  supersede 
all  other  tests.  As  it  is,  it  serves  to  establish  the  alternative  of 
respiration  or  inflation  when  all  other  means  fail. 

Lungs  which  have  neither  breathed  nor  been  inflated,  are  of  a 
nniform  flrm  texture  throughout,  and  resemble  in  colour  and 
consistence  the  adult  liver.  Their  surface  is  marked  by  slight 
ftirrows,  which  obscurely  denote  the  (^vision  of  the  lobules.  In 
lungs  that  are  full  of  blood,  these  are  scarcely  viable;  but  in  Inngs 
that  contun  little  blood,  they  are  more  distinct,  and  are  very 
strongly  marked  after  intra-uterine  maceration.  The  lungs  are 
also  sometimes  found  studded  with  small  meUnotic  spots  of 
various  shapes. 

The  cflect  of  respiration  or  inflation  varies  according  to  its 
degree.  The  smallest  quantity  of  lur  developes  some  of  the  cells 
on  the  surfhoe  of  the  lungs,  and  these  form  the  best  proof  of  the 
admission  of  air  in  one  or  other  of  these  ways.  The  right  lung, 
and  especially  the  edges  and  concave  surface  of  its  upper  lobe, 
admit  air  most  readily ;  and  it  is  here  that  the  first  effects  of 
inflation  or  respration  must  be  looked  for. 

The  appeiurance  of  the  air-cells  thus  developed  is  highly  charac- 
teristic. If  the  lungs  are  fresh  and  full  of  blood,  they  take  the 
form  of  brilliant  vermilion  spots ;  if  the  lungs  contain  less  blood, 
or  are  examined  some  days  after  death,  the  spots  are  of  a  Ughter 
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tint ;  and  in  children  who  have  snnrived  their  birth  some  days 
they  have  very  nearly  the  hue  of  the  healthy  adult  lung. 

The  form  and  arrangement  of  these  cells  are  not 
less  characteristic  than  their  colour:  they  are 
angular,  are  not  perceptibly  raised,  and  are  obvi- 
ously in  the  substance,  though  near  the  surface,  of 
the  lung.  The  grouping  of  the  cells  is  generally 
irregular,  but  they  are  sometimes  found  in  regular 
and  symmetrical  groups  of  four.  Their  ordinary 
appearance  and  grouping  is  shown  in  the  annexed 
wood-cut,  taken  from  a  coloured  drawing  of  lungs  in  which  re- 
8|nration  had  been  imperfectly  set  up.* 

The  only  appearances  on  the  surfiu^  of  the  lungs  with  which 
these  developed  air-cells  might  possibly  be  confounded,  are,  1, 
melanotic  spots ;  2,  spots  of  blood ;  and  3,  air-bubbles,  the  pro- 
duct of  putrefaction.  The  first  two  appearances  are  at  once 
distinguished  by  their  characteristic  colour,  and  the  absence  of 
anything  resembling  a  developed  texture.  Both  kinds  of  spot 
generally  assume  a  round  form. 

The  appearances  caused  by  putrefaction  are  quite  as  character- 
istic The  air  collects  on  the  surface,  and  between  the  lobes  of  the 
lungs,  either  in  detached  projecting  globules,  the  size  of  peas,  or 
in  strings  of  small  vesicles,  like  a  fine  mercurial  injection  beneath 
tissue-paper.  It  is  evidently  contained  in  the  cellular  membrane 
which  connects  the  pleura  with  the  surface  of  the  lung,  and  its 
true  situation  is  often  pointed  out  by  a  small  globule  seated  on  a 
larger  one.  If  these  appearances  were  not  sufficient  to  distinguish 
air,  the  product  of  putrefaction,  from  air  in  the  air-cells,  it  would 
suffice  to  pass  the  finger  over  the  surface  of  the  lung.  The  air 
follows  the  movement  of  the  finger,  and  a  gentle  pressure  effi&ces 
the  bubbles,  and  even  breaks  down  the  larger  globules.  No 
amount  of  pressure  so  applied  will  force  the  air  out  of  the  air-cells, 
or  in  any  way  alter  their  appearance. 

Some  authors,  as  will  be  presently  more  fully  stated,  have 
spoken  of  an  emphysema  of  the  fcetal  lungs  as  giving  rise  to  some 
difficulty  in  applying  the  hydrostatic  test ;  but  it  will  be  shown 
that  this  so-called  emphysema  is  merely  an  incipient  process  of 
putrefaction,  causing  the  same  appearances,  and  admitting  of  the 
same  ready  discrimination.  The  subjoined  engraving  (fig.  17)  is 
as  faithful  a  representation,  on  a  somewhat  enlarged  scale,  as 
it  is  possible  to  give,  without  colour,  of  the  appearances  just 
described.     With  the  exception  of  the  large  air-bubbles^  taken 


*  I  have  once  seen  the  air-cells  at  a  group  of  small  globcQes,  like  millet 
seeds,  arranged  closely  side  by  side,  on  the  same  leveL    (G.) 


0}  mumcisi, 
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Uia  «me  lung.    The  ^i^^eDi  *n  weagphej  lij 
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_  TIm  mnbwt  of  tb*  air  wiUi 

Uw  nrika  of  11m  fradi  fiBtal 
lai^  gtTM  riM  to  Mactlj  tlH 
Muae  ohanga  of  cokiar  ai  ii  nsn 
ia  tba  derdopwl  air-oalli;  bat 
tbia  eoBtaet  of  air  in  do  way 
alten  their  taztoM. 

Tbt  ^ipMnuwe  of  tba  d*- 
Tdoptd  •ir^elli  i^  iittntix^ 
t^rv<«riitici  It  funiibaa  on- 
dmiable  proof  oitber  of  reipir*- 
tion  or  of  infla^on.  It  u  the 
rioui  objection  can  be  offered ; 
nple  1  for  it  detect!  a  quantitj 
of  air  too  tmall  to  affiset  the  spedSc  gisvity  either  of  tba  whole 
long,  (V  of  the  parti  into  which  it  hui  been  introdocsd.  I  have 
rap«at«dlj  detected  at  a  glance,  in  the  luperfidal  *ir-oe11*, 
a  qnantit;  irf  air  intoffieient  to  render  the  mullett  fragment  of 
Im^  baojant ;  and  I  bare  never  found  theu  ligiu  of  retpiration 
abunt  in  an;  caie  in  wluch  a  child  win  itated  to  have  breathed, 
thoQgh  tor  tbu  ihortett  ipaee  of  time.  Id  one  cue  in  which  the 
etiild  wai  reported  to  have  given  onl;  Uiree  gaipa,  the  reeult  vai 
obvioDi,  at  a  glance,  in  the  bright  vermilion-colonred  group*  of 
developed  air-celli  aoattered  ovw  tbe  taxtaae  of  the  righC 
Inng.  (G.) 

If  reapirattOQ  prodnced  atUObrentappearance  intheair-cellafrom 
that  canied  by  inflation,  and  we  coald  iorallibty  diitinguiih  tbe  one 
from  the  other,  there  would  be  no  need  of  an;  other  long-teat. 

Now,  Devergie,*  after  itatlng,  correctly  enongh,  that  •  awefiil 
oamination  had  enabled  him  to  diitingnith,  ^  priori,  and  withoot 
anj  other  roKarch,  Inngi  belonging  to  a  itiU-boni  infant  from 
tboae  irf  au  infiuit  which  bad  breathed ;  and  alu  to  determine 
whetlier  the  ui  had  lUlated  all  perti  of  the  long*,  or  merely 
certain  portiom,  add>,  that  "  in  maoy  caaet  be  oonld  determine 
whether  the  i^tMnuon  of  the  lungi  with  air  vrai  the  effect  of 
Tsapiraljon  or  of  iniufflation."  In  reipitation  be  atatei  tliat 
thwe  ia  a  minnte  ipjeotion  of  capillarj  veueia  on  tbe  inrface  of 
tbe  air-celli,  wbiob  doee  not  lake  place  in  ioflalion.  Thii  diitinc- 
*  'lIMfdiw  lifiil*,'  ark  InOaUeldt. 
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tion  may  be  well  founded,  bat  as  it  deals  with  veiy  minnte  parts, 
and,  according  to  the  author's  own  statement,  is  to  be  relied  on 
only  in  many,  but  not  in  all  cases,  it  may  be  set  down  as  unfit 
for  medico-legal  use.  I  have  not  myself  observed  such  a  differ- 
ence between  the  effects  of  inflation  and  respiration  as  to  pretend 
to  be  able  in  this  way  to  distinguish  the  one  from  the  other.  (G.) 

Developed  air-cells,  then,  form  the  best,  and  only  neoessaiy 
proof,  of  the  admission  of  air  into  the  lungs ;  and  they  are  to  be 
found  in  every  case  of  respiration  or  inflation,  however  limited 
in  extent,  or  slight  in  degree.*  The  number  of  the  cells  is, 
moreover,  a  measure  of  the  extent  to  which  these  processes  have 
been  curried.  When  respiration  is  complete,  the  lungs  present 
the  same  spongy,  crepitant  character  as  in  the  adult,  and  differ 
from  them  only  in  having  a  more  rosy  hue. 

Before  proceeding  to  the  other  lung-tests,  we  must  premise 
that  respiration  is  not  a  sudden,  but  a  gradual  process ;  that  it  is 
rarely,  perhaps  never,  completed  in  a  few  respirations ;  that  it 
very  often  remains  incomplete  and  partial  after  many  hours,  days, 
or  even  weeks ;  and  that  in  some  grown-up  persons  portions  of 
lung  are  even  believed  to  retain  their  foetal  state.  In  the  great 
majority  of  cases  of  infanticide,  therefore,  we  shall  have  to  deal 
with  lungs  in  which  respiration  has  been  very  incompletely  set 
up.  Hence  the  importance  of  a  sign  which  stands  us  in  stead 
where,  as  will  be  presently  shown,  every  other  test  may  fail. 

But  the  admission  of  air  into  the  cells  of  the  lungs  is  not  the 
only  effect  of  respiration.  As  a  general  rule  it  is  attended  by  an 
increased  afflux  of  blood,  adding  to  the  weight  of  the  lungs,  both 
when  taken  by  themselves,  and  when  compared  with  the  weight 
of  the  body  to  which  they  belong.  This  increase  of  weight, 
absolute  and  relative,  has  been  made  the  basis  of  two  lung-tests. 

Absolute  Weighi  of  the  Lungs. — This  test  of  respiration  rests 
on  the  assumption  that  the  arteries  and  veins  of  lungs  which 
have  not  respired,  are  empty,  and  in  a  state  of  collapse,  while 
after  respiration  they  become  more  or  less  filled  with  blood.  That 
this  statement  of  Foder^,  since  corrected  by  Orfila  and  Devergie, 
is  most  erroneous,  I  have  had  many  opportunities  of  proving ;  for 
I  have  found  lungs  which  had  breathed  almost  destitute  of  blood ; 
and  others  that  had  never  admitted  air,  or  presented  only  a  few 
groups  of  developed  cells,  gorged  with  blood  in  every  part.  (G.) 

The  early  estimates  of  weight  were  in  accordance  with  these 
mistaken  assumptions.     The  lungs  of  mature  children  before 

*  It  is  strsDg«  that  this  simple  tign  of  respirattoa  should  have  heen  so 
often  overlooked.  CniTellhier,  in  his  *  Morbid  Anatomy,*  depicts  the  bright 
vermilion  air-cells  as  adisease  of  the  fatal  longs. 
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reipirftUon  were  itated  to  weigh  one  omioe^  or  480  grtiot;  after 
raqpirataoo  two  oonoei^  or  900  gnim.  How  remote  theee  eeti- 
natei  were  from  the  troth,  the  ibllowiiig  aremgei*  fbonded  on 
upwards  of  400  dbtervatloiia  on  mature  ohildrra,  will  ihow  ^— 
Still-bom,  874  gndna;  duldren  who  had  lonrived  their  hirth  one 
month  or  len^  1072  graina.  The  obeenred  wdght»  therefhre,  in 
atill-bom  children  is  nearly  doable  the  mde  estimate  of  anthm; 
and  the  increase  after  reqiiration,  inst.cad  of  being  equal  to  the 
original  weight,  is  less  than  ooe-lborth.  These  averages  differ 
too  little  to  admit  of  i^iplicatloa  in  a  coort  of  law ;  the  extreme 
flgnres  are  still  more  condosive,  as  the  comparison  made  in  the 
Ibllowing  table  will  show.* 


SMan 
Beqrfntion. 

610 

Aftsr 

Bsqiintioii. 

610 

Befare 

Bsqiintioii. 

694 

After 
Beqrfntion. 

620 

— 

708 

— 

560 

646 

718 

726 

-^ 

662 

744 

746 

686 

690 

— 

774 

680  (two)           — 
632                     — 

— 

861 
920 

640 

— 

1054 

1000 

647 

— 

— 

1178 

658 

— 

— 

1189 

666 

— 

— 

1203 

688 

676 

1480 

-^ 

687 

— 

1960t 

Mazimom    .    . 

Before*          After. 
1950           1208 

Minimam     .     . 

610             610 

Mean .    •    •    • 

769             820 

From  this  table  it  appears  that  out  of  84  cases,  there  is  not 
one  in  which  we  could  have  stated,  by  means  of  this  test  alone, 
that  respiration  had,  or  had  not,  taken  place ;  while,  in  two  in- 
stances, the  great  weight  of  the  lungs  would  have  led  us  to  infer 
resinration  in  still-born  infknts. 

As  in  most  cases  of  alleged  infimtidde  the  lungs,  if  the  child 
has  breathed  at  all,  are  found  to  contain  but  Uttle  air,  it  is 
important  to  determine  the  effect  of  imperfect  respiration  in 
increasing  their  weight.    The  following  are  the  average  figures 

*  Forthapsrtioolan  of  these  obaerraUons,  which  are  all  taken  from  En^liih 
tuoices,  Me  '^  Lancet,'  Oct.  1, 1848.  The  case  markedf  has  been  sabseqoently 
added.    It  Is  gtren  on  the  anthority  of  Dr.  Taylor. 
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from  a  large  number  of  facts : — Still-born,  874  grains;  imperfect 
respiration,  988 ;  perfect  respiration,  1195.  So  that  the  effect  of 
imperfect  respiration  is  to  increase  the  weight  of  the  Inngs  by 
about  100  grains,  or  one-eighth  of  their  original  weight. 

Different  durations  of  respiration  affect  the  weight  of  the 
langs  as  follows: — Still-bom,  874  grains;  less  than  one  hoar, 
918;  twelve  hoars,  853;  one  day,  1000;  one  month  and  less, 
1072  grains.  Hence  one  hour's  respiration  adds  less  than  50 
g^rains  to  the  weight  of  the  lungs,  which  is  increased  by  only  126 
graim  when  respiration  has  lasted  one  day. 

If  additional  evidence  were  required  of  the  uselessness  of  this 
test,  it  might  be  found  in  a  comparison  of  the  weight  of  the  lungs 
in  two  children  bom  alive  with  the  same  weight  of  body.  In  the 
one  the  lungs  weighed  494,  in  the  other  1544  grains,  or  more 
than  three-fold. 

The  difference,  then,  between  the  absolute  weight  of  the  lungs 
before  and  after  r^piration,  and  especially  after  imperfect  respi- 
ration, or  respiration  of  short  continuance,  is  much  too  slight  to 
be  used  as  a  test ;  and  the  inference  drawn  from  a  comparison  of 
average  weights  is  fully  oontirmed  by  that  of  the  extremes. 

The  absolute  weight  of  the  lungs  has  been  recommended  as  a 
means  of  distinguishing  respiration  from  inflation.  But  this  it 
cannot  do;  for  it  is  obvious  that  inflated  lungs  are,  as  to  the 
blood  they  contain,  in  the  exact  condition  of  foetal  lungs. 

Batio  of  Lungs  to  Body. — Flouequet's  Teat, — Before  examining 
this  test,  we  must  premise  that  still-born  infants  are  heavier  by 
about  one-third  than  those  born  alive ;  that  males  are  heavier 
than  females;  that  the  ratio  of  the  lungs  to  the  body  decreases  as 
the  weight  of  the  body  increases ;  and  that  the  weight  o  f  the 
lungs  is  even  more  variable  than  that  of  the  body. 

This  test  is  a  good  example  of  the  futility  of  conclusions  drawn 
from  a  small  number  of  facts.  Ploucquet,  making  use  of  three 
facts,  only  two  of  which  were  strictly  comparable,  happened  to 
obtain  the  proportion  before  respiration,  of  1  to  70 ;  after  respi- 
ration, of  1  to  35.  But  that  these  figures  are  very  far  removed 
from  the  true  proportions,  the  following  averages,  drawn  from 
more  than  400  obs^ations  on  mature  children,  will  show — 
Still-bom  1:57,  instead  of  1:70;  children  surviving  one  month  or 
less  1:38  instead  of  1:35.  The  extremes,  which,  as  before  ob* 
served,  are  the  values  required  for  practical  purposes,  are  shown 
in  the  following  table  :^ 
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Bfforo                 After 
Beqiintion.         BeqiintioiL 

1:91                      — 

JUbn 
Baipintloa.         1 

1:64 

After 
teplntl 

1:66 

1:82 
1:74 

— 

1:61  (two) 
1:49 

1:58 
1:49 

1:71  (two) 
1:70 

— ■ 

— * 

1:48 
1:46 

1:67 

1.-66 

1:46 

1:46 

1:61 

1:61 

— • 

1:44 

1:60 

.» 

— > 

1:41 

1:69 

1:69 

.. 

1:89 

1:57  (three) 

1:56 

1:21 

Maximnm      •    • 

Bcftmi         Aftor. 
1.21           1:89 

Minimnni .     .     . 

1.91             1:65 

Mean    •    •     .     • 

1:60           1:50 

(two) 


The  resalti  of  this  table  differ  somewhat  from  those  obtained 
in  the  case  of  the  absolute  wdght  of  the  Inngs;  for  in  7  cases 
ont  of  83  there  is  a  probability,  derived  from  the  low  ratio,  that 
respiration  had  not  taken  place ;  bat»  on  the  other  hand,  there  is 
one  case  in  which,  relying  on  the  high  ratio  of  1:21,  we  should 
have  mistaken  a  still-born  child  for  one  that  had  breathed. 

The  following  are  the  mean  proportions  after  different  dmn- 
tions  of  respirations :— Still-bom,  1:57;  less  than  one  hour,  1*51; 
12  hoars,  1:58 ;  1  day,  1:48 ;  1  month,  or  less,  1:88. 

The  difference  between  these  several  proportions  is  certainly 
mnch  too  small  to  justify  the  use  of  the  test  in  cases  of  imperfect 
respiration,  in  which  alone  it  would  be  required. 

If  further  proof  were  needed  of  the  futility  of  this  test,  it 
might  be  found  by  a  simple  comparison.  The  weight  of  the 
body  being  in  each  of  two  children  bom  alive  32,436  grains,  the 
lungs  bore  to  the  body  in  the  one  the  proportion  of  1  to  21,  in 
the  other  of  1  to  66 ;  the  first  ratio  being  more  than  three  times 
as  great  as  the  second. 

llie  same  remarks,  then,  apply  to  both  these  tests.  Simple 
inspection  would  render  them  superfluous  even  if  they  were  useful, 
and  they  cannot  serve  to  distinguish  inflation  from  respiration : 
therefore  both  tests  should  be  allowed  to  fall  into  disuse  as  alike 
unsafe  and  unnecessary. 

The  HffdroHatic  T««^.— This  test  is  very  interesting  fhnn  the 
controvernes  to  which  it  has  g^ven  rise,  the  important  purpose  to 
which  it  was  applied,  and  the  high  value  formerly  assigned  to  it. 
That  it  may  be  understood,  it  mast  be  premised,  that  though. 
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when  first  proposed,  it  was  erroneously  considered  a  test  of  live  or 
still-birth,  it  is  merely  a  test  of  respiration :  also  that  the  test 
has  undergone  several  modifications  since  it  was  first  proposed 
towards  the  end  of  the  seventeenth  century.  Originally,  and  till 
a  comparatively  recent  period,  it  consisted  in  placing  the  lungs, 
with  or  without  the  heart  attached,  in  a  vessel  of  water  of  the 
temperature  of  about  60°.  This  rough  test  was  first  modified  to 
the  extent  of  dividing  the  lungs  into  several  pieces,  and  experi- 
menting with  them  as  with  the  entire  lungs.  The  test,  as  now 
performed,  consists  in  first  immersing  these  pieces  of  the  lungs  in 
water,  and  then  applying  to  them  the  subsidiary  test  of  pressure. 
It  will  be  presently  seen  that  the  objections  to  the  hydrostatic 
test  apply  to  it  chiefly  as  originally  performed;  and  that  this 
addition  of  pressure  removes  at  least  one  objection,  though  it 
leaves  others  in  full  force,  and  opens  an  important  inquiry  as  to 
the  distinction  between  the  effects  of  respiration  and  inflation. 

It  will  be  convenient  to  consider  first  the  value  of  the  test  as 
originally  performed,  including  the  addition  subsequently  made 
of  dividing  the  lungs  into  several  portions,  but  without  submitting 
them  to  pressure ;  and  with  the  distinct  understanding  that  it 
can  in  no  case  be  a  test  of  live-birth,  but  only  of  respiration.  A 
supporter  of  the  test  thus  applied  would  assert  on  its  behalf,  that, 
if  the  lungs,  whether  entire  or  divided  into  portions,  when  placed 
in  a  vessel  of  water,  sink  to  the  bottom,  respiration  has  not  taken 
place. 

To  this  assertion  there  are  two  objections.  1.  That  respiration 
may  have  taken  place,  and  yet  both  the  entire  lungs,  and  the 
several  parts  into  which  they  have  been  divided,  may  sink  in  con- 
sequence of  disease.  2.  That  respiration  may  have  taken  place, 
but  to  so  limited  an  extent,  or  in  so  imperfect  a  manner,  that 
the  lungs  and  every  part  of  them,  though  perfectly  healthy,  and 
containing  only  the  ordinary  quantity  of  blood,  may  nevertheless 
sink. 

In  examining  the  first  objection,  it  must  be  borne  in  mind  that 
disease  may  exist  before  respiration  or  supervene  after  it.  If 
before  respiration,  and  the  disease  does  not  affect  every  part  of 
the  longs,  the  healthy  portions  would  receive  air  and  float,  if  the 
quantity  of  air  admitted  into  them  were  suflicient.  If,  on  the 
other  hand,  the  disease  supervene  after  respiration,  it  is  unlikely 
(though  a  case  of  double  pneumonia  fatal  the  eighth  day,  in  which 
both  lungs  "  sank  completely  even  to  their  smallest  particles,"  is 
recorded  by  Casper)  that  it  would  consolidate  the  whole  of  both 
longs.  Some  portions,  therefore,  would  be  found  to  float.  So 
that,  whether  tiie  disease  occurred  before  or  after  respiration,  the 
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oaies  muft  be  extremely  rare  in  whidi  It  would  oooititote  a  valid 
olgectaon. 

In  the  oaae  of  partial  diieaae  of  the  huigi»  the  flnt  objection 
merges  in  the  leoond  j  fSor  if  Inngs  healthj  hi  all  their  parte  may 
reipire  without  beooming  buoyant^  it  follows  that  the  healthy 
portiooa  of  diseased  hmgs  may  receive  air  in  quantities  equally 
inadequate  to  cause  them  to  float. 

That  the  second  oljeotion,  via. :— That  restoration  may  have 
taken  place,  bat  to  so  limited  an  extent,  or  so  imperfectly,  that 
the  lungs  and  every  part  of  them,  though  perfectly  healthy, 
and  containing  only  the  usoal  quantity  of  blood,  may  sink,  is 
valid,  a  nnglecase  will  suiBce  to  prove.  In  a  female  twin, 
weighing  little  short  of  five  pounds  and  probably  nearly  mature, 
"  The  substance  of  the  lungs  was  healthy,  of  a  deep  Modena-red 
colour,  with  here  and  there  patches  of  a  somewhat  lighter  hue." 
There  was  no  crepitation  under  the  knife,  nor  any  congestion.* 
Both  lungs,  when  placed  in  water,  sank  with  equal  rapidity ; 
as  did  every  one  of  the  fifteen  pieces  into  which  each  lung  was 
divided:  and  on  compression  below  the  surface  no  air-bubbles 
escaped.  This  child  had  survived  its  birtb  twenty-four  hours, 
and  this  case  is  by  no  means  unique ;  for  similar  ones  have  been 
reported  by  Bemt,  Remer,  Orfila,  Daniel,  Schenk,  and  Osiander. 

Billard,  meeting  with  some  of  these  cases,  fell  into  the  strange 
error  of  supposing,  that  children  may  survive  their  birth  for 
hours,  and  even  days,  without  breathing.'f*  I  have  myself  re- 
peatedly examined  lungs  in  which  respiration  had  been  very 
imperfectly  set  up  in  several  parts  of  one  or  both,  and  yet  only 
one  or  two  of  these  parts  floated.  But  I  have  not  met  with  any 
instance  in  which  every  portion  of  both  lungs  sank.  (G.) 

The  two  objections,  then,  to  the  statement  that  the  sinking  of 
the  lungs,  whether  entire  or  divided,  is  a  proof  that  respiration 
has  not  taken  place,  are  both  valid  as  applied  to  the  hydrostatic 
test  in  its  original  form ;  and  they  of  course  apply  equally  to 
lungs  healthy  in  all  their  parts,  and  to  those  which  have  only 
portions  of  their  structure  free  from  disease. 

Let  us  now  suppose  that  the  lungs,  or  one  or  more  of  the 
parts  into  which  they  have  been  divided,  float ;  and  that  this 
buoyancy  of  the  whole  lung,  or  of  its  parts,  is  alleged  as  proof 
that  respiration  has  taken  place.  This  assertion  would  be  met 
by  three  distinct  objections.  The  buoyancy  may  be  due,  not  to 
respiration,  but  1.  to  Emphysema ;  2.  to  Putrefliction ;  or  3.  to 
Inflation. 

•  Dr.  Taylor  in  *  Guy's  Hospital  Reports,'  No.  t.  case  4. 
t '  Maladies  des  Enliuis,'  title  YUbilit^. 
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1.  The  first  objection,  that  the  lan^  may  float  in  consequence  of 
emphysema,  is  easily  disposed  of.     The  term  emphysema,  in  its 
nn^  acceptation,  means  an  enlargement  or  rupture  of  the  air- 
cells  caused  by  air  introduced  in  respiration,  or  by  inflation.  Now, 
ttr  introduced  in  respiration  will   so  expand  the  air-cell  as  to 
famish,  independent  of  the  emphysema  itself,  distinct  proof  that 
the  child  has  breathed ;  and,  if  the  emphysema  were  caused  by 
inflation,  the  first  objection  would  become  identical  with  the 
third.     But  the  emphysema  urged  as  an  objection  to  the  hydro- 
static test  is  quite  a  different  thing,  supposed  to  be  due  to  air 
generated  by  some  peculiar  action  of  the  lung  tissues.     This  was 
Dr.  Cummin's*  opinion.     He  thought  that  infants  might  suffer 
Tiolence  in  the  birth  through  the  labour  being  tedious  and  the 
mother  malformed;   that  the  sides  of  the  chest  might  be  so 
pressed  against  the  substance  of  the  lungs  as  to  injure  them ; 
that  so  "  they  became  inflamed  and  puffy,  containing  air  in  large 
vesicles  on  their  surface,  and  this  is  what  some  authors  call 
emphysema."     L^eux  also,  in  extracting  an  infant  by  the  feet, 
often  found  that  a  part  of  the  lungs  floated,  though  the  child 
died  in  the  course  of  the  delivery,  and  had  certainly  not  breathed. 
He  could  not  attribute  this  buoyancy  to  putrefaction,  for  the 
infant  was  fresh,  and  was  examined  soon  after  extraction;  but 
he  thought  that  as  we  sometimes  see  a  wound  or  bruise,  especially 
on  the  head,  accompanied  by  an  emphysematous  swelling,  the 
lungs,  during  the  extraction  of  the  fa>tus,  might  suffer  a  sort  of 
contusion ;  that  blood  might  be  effused  into  their  tissue,  might 
lead  to  the  formation  of  some  bubbles  of  air,  and  to  the  conse- 
quent buoyancy  of  a  part  of  the  lungs.f 

The  true  explanation  of  the  formation  of  air  in  the  tissue  of 
lungs  free  from  putrefaction  is  to  be  found  in  a  simple  fact  that 
came  under  my  notice  in  the  winter  of  1840.  I  examined  the 
body  of  a  mature  still-bom  foetus,  within  forty-eight  hours  of  its 
extraction  by  instruments.  There  was  not  the  slightest  trace  of 
putrefaction  in  the  body  or  in  the  lungs;  no  change  of  colour, 
no  softening  of  the  tissues,  no  putrefactive  odour,  and,  with  the 
exception  of  a  vesicle  the  size  of  a  pea  on  the  surface  of  one  of 
the  lungs,  no  formation  of  gas.  The  lungs,  which  were  gorged 
with  blood,  were  extracted,  put  into  a  gallipot,  and  carried  in  the 
pocket  about  two  hours ;  at  the  end  of  which  time  their  whole 
surface  was  found  studded  with  vesicles,  some  as  large  as  a  pea, 
others  smaller  than  a  pin's  head. 

In  that  short  space  of  time  a  very  large  quantity  of  gas  was 

*  *  The  Proofs  of  Infimticide  Considered,'  br  William  Commin,  M.D.,  p.  61. 
t  L^ieox :  *  Consid^ntions  MMioo-legales  sar  I'lnfknticide.' 
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developed,  ihongfa  the  Imigi  btd  certdnly  insttiiied  no  fajoxy  in 
the  birth,  and  no  dngle  rign  of  pntreftusClon  ooold  be  detected.* 

This  incipient  potrefketton,  fbr  it  is  nothing  less,  is  not  limited 
to  the  Inngs,  hot  ooonrs  in  efltaslons  of  blood  on  the  brain  (of 
which  I  have  seen  two  examples)  and  in  parts  of  the  body  coo- 
tsining  an  onnsoal  quantity  of  blood.  The  Inngs  in  which  it 
oooors  are  nsoaDy  congested,  or  the  seat  of  the  pulmonary  apo- 
plexy which  is  so  apt  to  occur  in  teffioos  laboiui^  or  in  infknts 
extracted  by  instruments. 

This  so-odled  emphysema  being,  therefore^  nothing  more  than 
an  indpient  process  of  potreftotioo,  the  first  oljertkm  to  the 
floating  of  the  lungs  as  proof  of  respiration  meiges  in  the  second  j 
and  instead  of  three  oljeetians  we  have  two  x  1.  The  formation 
of  air  in  the  cellular  tissue  in  consequence  of  incipient  or  adfanced 
putrefsction :  and  2.  Inflation. 

1.  Putrefaction, — ^The  posdlnlity  of  the  lungs  floating  from 
putrefaction  was  formerly  questioned,  but  without  reason.  The 
real  origin  of  the  doubt  is  shown  by  some  experiments  which  I 
made  in  the  winter  of  1889. 

The  lungs  of  some  stiU-bom  children,  when  placed  in  water, 
as  soon  as  putre&ction  set  in,  rose  gradually  to  the  surface, 
remained  there  several  days  and  then  slowly  sank  to  the  bottom. 
In  other  lungs,  large  air-vesicles  were  formed  on  the  surflice,  but 
not  in  suffident  number  to  render  tbem  buoyant;  in  others, 
again,  though  the  lungs  gave  out  a  strong  pntrefHctive  odour, 
there  were  no  air-vesides,  and  no  tendency  to  rise  to  the  surface, 
nor  did  they  ever  float  dther  in  the  water  in  which  they  had 
stood,  or  in  fresh  water. 

There  is,  therefore,  no  doubt  that  gases  developed  in  the  various 
stages  of  putrefaction  may  cause  lungs  that  have  not  breathed  to 
float;  and  this  objection  to  the  hydrostatic  test,  as  originally 
perfbrmed,  is  accordingly  valid. 

2.  Inflation. — The  objection  that  the  lungs  may  be  rendered 
buoyant  by  inflation,  is  alix>  valid,  as  the  possibiUty  of  so  inflating 
the  lungs  as  to  cause  them  to  float  is  universally  admitted. 

*  On  referrinff  to  Camper's  Handbook  (toI.  iii  p.  68)  it  will  be  wen  that  he 
only  wanted  such  a  fk<-t  as  this  to  complete  his  exposure  of  the  weakness  of  the 
grounds  on  which  this  objection  of  emphysema  has  been  made  to  rest  His 
oitidsmB  certainly  warrant  the  statement "  that  not  one  single  well-obsenred 
and  Incontestible  case  of  emphysema  developing  itself  spontaneously  within 
the  longs  of  a  foetus,  bom  without  artificial  assUtance,  Is  uown,  and  it  Is  not, 
therefore,  permissible  in  forensic  practice,  to  attribute  the  buoyancy  of  the 
hmgs  of  new-born  children,  brought  forth  in  secrecr  and  without  artificial 
assistance,  to  this  cause."  The  words  "  without  artificial  assistance,"  Intro* 
duced  to  meet  a  case  by  Hecker,  to  which  Casper  attaches  undue  importance, 
would  have  been  rendered  unnecessary  by  a  knowledge  of  the  ixptrimtniwm 
erueU  desoibed  above,  and  now  npwazdi  of  80  yean  old. 
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It  follows,  then,  that  to  the  Hydrostatic  Test,  as  originally 
applied,  and  used  merely  as  a  test  of  respiration,  there  are  four 
▼idid  objections ;  two  to  the  sinking  of  the  lungs  as  a  sign  that 
respiration  has  not  taken  place,  and  two  to  the  floating  as  a  proof 
that  it  has :  to  the  sinking  as  a  proof  of  non -respiration,  disease, 
and  imperfect  respiration ;  to  the  floating  as  a  proof  of  respira- 
tion, putrefaction  (in  its  several  degrees  and  stages)  and  inflation. 
8ach  was  the  hydrostatic  test,  np  to  the  time  of  the  introduc- 
tion of  pressure  as  an  auxiliary. 

The  Hydrostatic  Test  modified  hy  Pressure, — The  mode  of 
applying  pressure  is  not  material,  provided  it  be  not  carried  to 
the  extent  of  destroying  the  lung  texture.  Air,  the  product  of 
putrefaction,  is  readily  expelled  by  the  pressure  of  the  finger  and 
thumb  under  water;  but  if  stronger  pressure  be  required,  the 
fragment  of  lung  may  be  placed  in  a  clean  cloth,  and  the  doth 
twisted  opposite  ways.  In  experiments  presently  to  be  described, 
the  fragments  of  lung  were  submitted  to  still  stronger  pressure 
by  treading  the  cloth  under  foot. 

A  supporter  of  the  hydrostatic  test,  in  this  its  modem  signifi- 
cation, would  assert,  on  its  behalf,  that  if  the  lungs,  both  entire 
and  divided,  when  placed  in  water,  sink,  both  before  and  after 
being  submitted  to  pressure,  that  respiration  has  not  taken  place. 
The  objections  to  this  assertion  are  the  same  that  apply  to  the 
earlier  test,  viz.,  disease  and  imperfect  respiration ;  with  this 
difference,  however,  that  portions  of  lung  containing  a  large 
quantity  of  blood  and  too  little  air  to  render  them  buoyant, 
might  possibly  fioat  after  a  portion  of  the  blood  had  been  forced 
ou^  and  its  texture  flattened.  Hence  the  sinking  of  the  lungs 
after  pressure,  would  aflcrd  a  stronger  reason  for  supposing  that 
respiration  has  not  taken  place. 

But  should  the  several  portions  of  the  lungs  float,  both  before  and 
after  pressure ;  and  this  buoyancy  of  the  lung  be  taken  as  a  proof 
of  respiration,  do  the  two  objections  urged  with  success  against 
the  earlier  test,  viz.,  putrefaction  and  inflation,  hold  good  against 
this  modem  test  also  ? 

The  objection  on  the  score  of  putrefaction  falls  at  once  to  the 
ground;  for  the  mere  pressure  of  the  flngers  expels  the  air 
generated  by  putrefaction,  and  causes  the  lungs  to  sink.  There 
remains,  therefore,  the  single  objection,  that  inflation  may  cause 
tiie  lungs  to  float. 

That  air  so  introduced  into  the  lungs  will  render  them  buoyant, 
there  can  be  no  doubt ;  but  whether  pressure  will  distinguish  the 
buoyancy  due  to  respiration  from  that  due  to  inflation  is  a  ques- 
tion that  demands  very  careful  consideration. 
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The  addifcion  of  pressure  to  tbe  old  hydrostatic  test  was  sug- 
gested by  B^lard,  and  introdnoed  into  practice  in  this  country 
by  Dr.  Taylor,*  and  Mr.  Jennings,t  both  of  whom  employed  it 
as  a  diagnostic  mark.  The  former  condndes  from  repeated  ex- 
periments, "  that  air,  introduced  by  artificial  inflation,  may,  under 
all  circumstances,  be  expelled  by  oompresuon,  if  the  experiment 
be  properly  performed,  and  the  pressure  continued  a  sufficient 
length  of  time."^  Mr.  Jennings  states,  that  "  air  introduced 
into  the  lungs,  by  artificial  inflation,  may  be  expelled  by  pressure, 
■o  that  the  lungs  will  sink  in  water,"  and  on  the  other  hand,  that 
"  after  respiration,  the  air  cannot  be  expelled  from  the  lungs 
without  completely  breaking  down  the  structure  of  every  part  of 
the  organ.  Any  part,  however  small,  not  thus  broken  down,  will 
continue  to  float." 

This  statement  of  Mr.  Jennings  respecting  respired  air  is  want- 
ing in  exactness,  and  is  corrected  by  Dr.  Taylor,  on  the  authority 
of  Case  III.  in  the  Essay  just  cited.§  This  case  proves  "  that  air, 
from  respiration,"  (imperfect  respiration,)  "  may,  by  very  mode- 
rate pressure,  be  forced  out  from  divided  portions  of  the  organs ;" 
while  Case  II.  shows  "that  there  are  no  satisfactory  means 
of  distinguishing  artificial  inflation  from  feeble  respiration." 
Schmitt  also  reports  a  case  in  which  only  the  middle  lobe  of  the 
right  lung  of  an  infant  that  had  lived  twenty-four  hours,  and  in 
which  inflation  had  not  been  practised,  floated,  and  that  imper- 
fectly, but  sank  again  when  forcibly  compressed. || 

This  test,  then,  does  not  distinguish  imperfect  respiration 
frvm  imperfect  inflation.  On  the  other  hand,  my  experiments 
made  in  the  year  1841  prove  that  lungs  completely  distended  by 
inflation  cannot  be  made  to  sink  by  pressure  short  of  that  which 
destroys  their  texture ;  and  that  lungs  so  distended  with  air  difier 
from  those  that  have  breathed  completely  only  by  requiring  some- 
what more  pressure  to  make  them  sink. 

I  subjoin  an  account  of  one  of  these  experiments  from  notes 
taken  at  the  time : — 

"  I  took  the  lungs  of  a  child  two  months  old  who  had  died  of 
marasmus,  and  the  lungs  of  a  foetus,  still-bom,  at  eight  months. 
I  inflated  the  foetal  lungs  completely,  and  in  doing  so  ruptured 
the  air-cells,  and  produced  emphysema  over  the  entire  surfoce,  so 
that  when  I  ceased  to  inflate  them,  the  lungs  rapidly  collapsed. 

*  '  London  Med.  and  Phys.  Jonrnol/  Nov.  1832,  and  Jan.  and  May,  1833. 

t  '  Trant.  of  Prov.  Med.  and  Snrg.  Association  fbr  1833.* 

X  *  Gov's  Hospital  Reports/  No.  v. 

§  The  child  aarrlved  six  tu>im,  and  breathed  very  imperfectly. 

II  Schmitt, '  Nene  Yersnche,'  Ac,  93rd  observation,  p.  217. 
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I  then  took  one  lobe  flrom  the  long  of  either  body,  and,  placing 
them  together  in  a  doth,  sabmitted  them,  by  means  of  an  as- 
nstant,  to  strong  pressare.  Both  portions  still  retained  their 
boojancy.  I  next  stood  on  the  cloth,  and  repeatedly  stamped  on 
it^  hot  still  both  floated,  though  their  structure  was  almost  de- 
stroyed. I  then  took  a  portion  from  the  lungs  of  both  children, 
distingaishing  the  lung  which  had  breathed  by  the  darker  colour 
of  its  central  portion,  placed  them  both  together  in  the  same 
doth,  and  proceeded  as  before.  After  applying  pressure  by 
twisting  the  cloth  strongly,  both  pieces  continued  to  float ;  they 
retained  their  buoyancy  even  after  they  were  trodden  on,  and  it 
was  not  till  they  were  pounded  with  the  heel,  and  their  structure 
thoTOug^y  broken  up,  that  the  inflated  portion  sank  :  the  portion 
of  the  lungs  which  had  breathed  stiU  floated,  though  imperfectly. 
On  pounding  this  portion  of  lung  a  second  time,  this  likewise 
sank.  A  second  and  a  third  experiment  led  to  the  same  result, 
the  inflated  portion  of  lung  sinldng  aft^r  a  leu  degree  of  pres- 
sure than  the  portion  which  had  breathed,  but  the  structure 
being  in  both  portions  broken  up  before  their  buoyancy  was  de- 
stroyed." Another  series  of  experiments  was  attended  with  the 
some  result.  (G.) 

If,  in  these  experiments,  pressure,  short  of  that  required  to 
break  down  the  structure  of  the  long,  had  caused  the  inflated 
portions  to  sink,  while  the  portions  that  had  breathed  could  not 
be  made  to  sink  I3II  their  structure  was  destroyed,  we  could  under- 
stand how  pretture  might  become  a  means  of  diagnosis ;  but  as 
the  only  difference  is  the  degree  in  which  the  structure  is  broken 
up,  and  as,  in  any  given  case,  we  shall  have  to  examine  a  portion 
of  lung  separatdy,  and  not  side  by  ride  with  one  which  we  can 
take  as  a  standard  of  comparison,  it  is  obvious  that  this  test 
18  not  applicable  to  medico-legal  purposes. 

It  has  been  objected  that  these  experiments,  having  been  made 
on  lungs  inflated  out  of  the  body,  do  not  admit  of  application  to 
the  case  of  lungs  inflated  within  the  body.  This  objection,  of 
which  it  is  diflicult  to  see  the  validity,  has  happily  been  obviated 
by  experiments  upon  lungs  successftilly  inflated  within  the  body. 
Two  such  cases,  of  which  one  was  reported  in  the  '  Mediod 
Times,'  Nov.  80, 1844,  were  communicated  to  me  by  Dr.  Henry 
Browne,  of  Mandiester,  and  two  rimilar  cases  by  Dr.  F.  J. 
Hensley,  were  published  in  the  '  Medical  Times,'  Feb.  8^  1845. 
All  these  children  were  still-bom,  and  the  lungs  were  extenrivdy 
inflated ;  but  they  could  not  be  made  to  rink  by  pressure  till  their 
structure  was  brdcen  up.*  (Q.) 

*  Ism  happy  to  be  sble  to  eoDflim  this  statement  made  more  than  t  quarter 
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The  only  olgedaimi^  then,  to  the  hydraititie  teA,  eoopled  with 
•nch  pretrore  as  may  niffiee  to  dispel  the  prodnelsof  pntrefliction, 
are  three : — 1.  Hie  longs  may  sink,  and  yet  the  ohild  have 
hreatbed»  inasmnch  as  reqnratioa  may  have  been  loo  imperfeot 
to  render  any  part  of  them  buoyant.  2.  The  lungs  may  sink, 
thoogh  resjnration  have  taken  place*  in  cooseqnenee  of  diiiiiie. 
8.  lie  lungs  may  float,  and  yet  the  eldld  not  have  breatiied,  in 
consequence  of  inflation. 

The  following  additional  tests  of  respiration  have  been  prc^iosed : 

ChangeM  in  Sue  and  Shape  qf  Cftesl.— 'The  chest  before  re- 
spiration is  stated  to  be  small,  narrow,  and  flattened  i  after  re* 
spiration  to  be  larger,  and  rounder.  This  test  is  not  wanted  in 
oases  of  complete  respiration,  while  in  imperfoot,  reqMratkm  the 
presumed  changes  do  not  occur.  It  is  needless  in  the  one  case 
and  useless  in  the  other. 

Change  in  Position  of  Diaphragm.'^The  diaphragm,  before 
respiration,  is  stated  to  be  arched  and  to  rise  high  in  the  chest ; 
after  respiration,  to  be  flattened  and  depressed.  This  sig^  is  open 
to  the  same  objection  as  the  foregoing. 

Increased  Volume  of  the  Lungs, — The  lungs  are  stated  to  be 
more  bulky  after  respiration;  this  increased  size  being  due 
partly  to  afflux  of  blood,  but  mainly  to  admission  of  air.  This 
test  is  condemned  by  what  has  been  already  said  of  the  static 
lung-tests.  It  also  is  needless  when  respiration  is  perfect  or  ex- 
tensive, and  useless  when  imperfect. 

Altered  Position  of  the  Lungs, — Before  respiration  the  lungs 
lie  far  back  in  the  chest,  leaving  the  thymus  and  pericardium 
uncovered,  and  presenting  sharp  edges;  after  respiration  they 
project  forwards,  seem  to  fill  the  chest,  nearly  cover  the  thymus 
and  pericardium,  and  have  rounded  edges.  This  is  a  description 
of  foetal  lungs  and  of  those  that  have  fully  respired :  it  is  inap- 
plicablo  to  cases  of  imperfect  respiration  ;  for,  in  all  these  points 
foetal  lungs  closely  resemble  those  that  have  breathed  imperfectly. 

Altered  Consistence  of  the  Xtts^f.^Before  respiration  the  lungs 

of  s  oentory  Sfro  by  the  high  sathorlty  of  Casper.  He  says :  '*  It  is  quite  in- 
oorreot  to  sappoee,  as  has  oeen  done,  that  the  air  can  be  easil7/ortf«<2  b^  com- 
pre$iion  oat  of  lungs  artificially  inflated,  but  not  out  of  those  which  have 
respired,  or,  at  least,  that  it  is  more  easy  to  do  so  in  the  former  case  than  in 
the  latter.  Both  of  these  ideas  are  perfectly  erroneous,  as  I  have  been  taught 
hf  innumerable  experiments,  renewed  every  session  in  the  course  of  my  lec- 
toree.  The  air  contained  in  the  pulmonary  cells,  in  whichever  of  these  modes 
U  has  been  introduced,  can  never  aptin  be  expelled,  even  by  the  employment 
of  tl^  utmost  violence,  as  by  standing  with  the  weight  or  the  whole  body 
npon  a  piece  of  lung,  &c. ;  and  the  portion  of  long  thus  forciblv  compressed, 
floats  almost  as  wdl  after  its  compression  as  before  it."— Hanabook,  vol.  iii. 
p.  67. 
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•re  denie  u  liver ;  after  respiration,  spongy  and  crepitous.  When 
they  mre  spongy  and  crepitous,  they  have,  of  course,  received  air ; 
Imt  that  air  may  have  been  either  inflated  or  breathed.  In  im- 
perfect respiration,  the  change  in  the  lungs  does  not  extend  be- 
yond the  limits  of  the  developed  air-cells. 

Weiffkt  of  Liver  compared  with  Weight  of  JJcwfy.— After 
respiration  part  of  the  blood  which  had  circulated  through  the 
liver  is  diverted  to  the  lungs.  The  liver,  therefore,  loses  weight. 
Bemt,  of  Vienna,  availed  himself  of  this  fact  to  encumber  the 
subject  of  infanticide  with  another  useless  test ;  and  Orflla  took 
the  needless  pains  to  submit  it  to  experiment.  All  the  objeo- 
tiona  already  advanced  against  the  static  lung-tests,  and  all  that 
might  be  urged  against  any  test  whatever,  apply  to  this. 

To  all  the  foregoing  tests,  then,  there  is  one  simple  objection, — 
when  respiration  is  complete  they  are  needless,  and  when  imper- 
fect, useless ;  and  they  do  not  distinguish  inflation  from  respira- 
tion, which  is  the  only  information  not  obtained  by  the  first  glance 
at  the  surface  of  the  lungs. 

The  refinements  of  balances  and  graduated  jars,  with  which 
some  German  authors  have  encumbered  the  hydrostatic  test,  may 
be  safely  consigned  to  oblivion. 

A  careful  examination  of  the  lungs  themselves  is  the  best,  and 
only  necessary  means  of  determining  whether  or  not  they  have 
received  air  through  the  air-passages.  If  the  air-cells  are  de- 
veloped, it  can  only  be  by  respiration  or  inflation,  and  the  number 
of  cells  so  developed  is  the  best  measure  of  the  extent  to  which 
those  processes  have  been  carried.  The  eye  will  detect  these 
sig^  of  the  admission  of  air  into  the  lungs  where  the  quantity  is 
too  small  to  render  any  portion  of  their  texture  buoyant. 

The  practical  directions  for  determining  the  question  of  re- 
spiration are,  therefore,  very  simple.  Proceed  at  once  to  extract 
the  lungs,  taking  care  not  to  injure  them  or  the  surrounding 
organs :  examine  them  closely,  and  if  they  have  throughout  the 
colour  and  texture  of  the  adult  liver,  respiration  has  not  taken 
place ;  but  if  the  surface  is  mottled  with  bright  vermilion  or  rose- 
coloured  spots,  and  these  spots  contain  developed  air-cells,  then 
respiration  or  inflation  has  taken  place. 

It  appears,  then,  that  the  only  difficulty  we  encounter  in  ascer- 
taining whether  a  new-bom  diild  has,  or  has  not,  breathed, 
arises  out  of  the  resemblance  of  the  efiects  of  inflation  to  those  of 
respiration.  This  difficulty  cannot  be  overcome  by  any  lung-test, 
but  it  may  be  materially  lessened  by  some  very  obvious  con- 
siderations. 

It  is  now  generally  admitted  that  the  lungs  of  an  infant  may 


106  utfMxticnm* 

be  inflated  through  tlie  inoiith,  Without  the  M  id  flny  Institi- 
ment.  All  that  ia  needed  ia  to  leeiire  the  noitrili^  to  fatod  the 
windfnpe  hack  on  the  gollet^  and  to  imitate  the  movementa  of 
regpiration  hy  altemateLy  comprening  and  rdeaibg  the  eheit. 
Four  ioatancea  of  each  aoooeMftil  inflatoi  are  teferred  to  at 
p.  108  of  thia  work.  Sohmittanooee&d  more  than  oooe*  in  oom* 
pletely  inflating  the  Inngs  in  thia  way  %  fai  two  ao  perfectly,  ''that 
not  even  a  dingle  point  waa  to  he  fomid  in  either  long  into  whidi 
the  ah*  had  not  penetrated."t  Sndi  complete  hiflatioa  ia  not 
rea^y  eflboted  even  oot  of  the  body;  for  I  have  repeatedly 
removed  the  Innga,  and  inflated  them  hj  the  hlow-pipfl^  ioA  in  no 
caae  have  I  beoi  able  to  expand  the&  entire  tettore  witiioat 
rnptnring  some  of  the  anperfldal  air-cella.{  (G.)  It  ia  not  easy, 
therefbre^  even  fbr  an  instmcted  and  akilM  peraon,  to  efibot  a 
complete  expansion  of  the  Inngs ;  and  it  may  be  safely  affirmed 
that  snch  complete  inflation  conld  not  be  practised  by  an  nn- 
skilful  one.  If,  then,  it  were  urged  on  a  trial  ibr  infanticide,  that 
the  mother  had  tried  to  save  the  life  of  her  child  by  inflating  its 
lungs  (for  the  supposition  that  this  might  be  done  maliciously  to 
criminate  the  mother  is  amply  absurd),  and  it  appeared  in 
evidence  that  the  lungs  were  completely  expanded,  the  objection 
mnst  fall  to  the  ground.  But  even  if  the  lungs  were  found  very 
imperfectly  distended,  it  would  admit  of  grave  doubt  whether 
even  this  could  be  effected  by  an  umnstructed  and  unpractised 
female  recently  delivered. 

But  to  make  the  plea  of  inflation  by  the  mother  at  all  feasible, 
^e  must  have  shown  her  anxiety  to  preserve  the  life  of  her  off"- 
spring  at  least  by  making  some  preparations  for  her  delivery,  and 
preparing  dotbes  for  her  child.  In  the  great  majority  of  cases 
of  alleged  infanticide,  no  such  preparations  have  been  made ;  and 
the  plea  of  inflation  would  be  still  less  tenable  in  that  large 
class  of  cases  in  which  the  body  of  the  child  bears  marks  of  vio- 
lence. 

Many  attempts  have  been  made  to  distinguish  inflation  from 
respiration.  Metzger  gives  no  less  than  four  diagnostic  marks, 
and  states  that  inflation  is  distinguished  by  incomplete  distension 
of  the  lungs,  by  flatness  of  the  chest,  by  absence  of  crepitation 
when  the  lungs  are  incised,  but  chiefly  by  their  bloodless  state, 
such  state  not  being  accounted  for  by  previous  hsBmprrbage.  All 
these  distinctions  are  nnfounded  ;  for  imperfect  respiration  also 

*  Op.  dt.    Experiments  Ixxx.  and  zcviil.,  also  x.  xliiL  and  xliz. 
t  Elsisaer,  as  quoted  by  Casper,  eeems  to  have  been  (kr  from  aacceMftil  In 
hit  attempts  to  inflate  the  luigs  of  the  dead  iniknt  withoat  opening  chest  or 
abd<MBien« 

t  Page  101 
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produces  incomplete  distension  of  the  Inngs,  with  flatness  of 
chest,  and  absence  of  crepitation ;  and  these  may  coincide  with  a 
bloodless  state  of  the  lungs.  The  static  lung-tests  have  also 
been  used  as  means  of  diagnosis ;  but  as  these  tests  do  not  dis- 
tinguish respiration  from  non-respiration,  and  inflated  lungs  are« 
as  for  as  concerns  the  blood  they  contain,  in  the  state  of  lungs 
which  have  not  breathed,  it  follows  that  the  static  lung-tests 
cannot  distinguish  respiration  from  inflation. 

There  is  fortunately  one  available  distinction  on  which  little 
stress  has  been  laid.  In  all  unskilful  attempts  to  inflate  the 
lungs  through  the  mouth,  air  is  introduced  in  considerable 
quantity  into  the  stomach.  Its  absence,  therefore,  from  the 
stomach  would  go  far  to  prove  that  inflation  had  not  been  prac- 
tised.* 

If,  now,  by  careful  inspection  of  the  lungs,  we  have  convinced 
ourselves  that  either  respiration  has  taken  place  or  inflation  been 
practised ;  and  further,  that  the  body  shows  marks  of  violence, 
that  the  stomach  does  not  contain  air,  and  that  the  circumstantial 
evidence,  strengthened  by  the  general  considerations  respecting 
the  difficulty  of  inflating  the  lungs,  render  the  plea  of  inflation 
untenable,  and  leave  no  alternative  but  that  the  infant  had 
breathed,  a  further  inquiry  is  still  needed  before  we  can  assert 
that  it  was  bom  alive,  in  the  sense  the  law  attaches  to  that 
term.  The  question  still  to  be  answered  is:— Did  the  infant 
breathe  before,  during,  or  after  birth  ? 

Respiration  may  take  place  before  complete  delivery,  a.  in  the 
womb ;  b,  in  the  passages ;  and  c.  after  the  delivery  of  the  head. 

a.  Respiration  may  take  place  in  the  womb  in  cases  of  face- 
presentation  ;  but  this  is  a  rare  event,  occurring  only  once  in  280 
deliveries.  In  this  position,  too,  respiration  would  be  extremely 
imperfect,  so  that  any  considerable  expansion  of  the  lungs  would 
at  once  negative  the  supposition  of  the  child  having  breathed 
mthin  the  womb,  and  perished  before  complete  delivery .f 

b.  Respiration  may  also  occinr  during  the  passage  through  the 
vagina;  and  especially  if  the  hand  is  introduced  to  facilitate 
tedious  labour,  or  change  the  position  of  the  child.  It  must  also 
be  admitted  to  be  possible  in  the  absence  of  manual  asnstanoe, 
when  the  parts  of  the  mother  are  capacious.  In  this  class  of 
cases,  too,  it  is  probable  that  respiration  would  be  very  imper- 

*  Caiper  points  ont  as  sifcns  of  inflation,  crepitation  on  incision  without 
escape  of  blood-firoth,  rapture  of  cells,  a  bright  cinnabar  red  colour  without 
marDlinff,  and  (perhaps)  air  in  the  stomach  and  intestines.    Vol.  iii.  p.  68. 

t  WiUi  regara  to  this  '*  vagitus  uterinus  "—this  respiration  in  the  womb, 
as  a  fiict  of  praoiical  value  in  eases  of  infiuiticide,  Casper  expresses  a  vei7 
Justifiable  scepticism.    Vol.  ill.  p.  40. 
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feetk  fo  that  any  eonnderaUe  diatendon  of  the  Imiga  woold 
negative  the  mppodtion  of  respiiatioa  haTing  ooeorred  oolj  in 
the  vagina. 

e.  Respiration  after  deliverj  of  the  head,  and  before  complete 
leparation  of  the  body  from  the  mother,  ia  a  common  event. 
In  foch  a  case  there  to  not  likely  to  be  any  leriooa  impediment 
to  complete  delivery.  Sohmitt  relates  no  less  than  nine  cases 
of  thb  kind  which  ooeorred  in  his  o«m  practice^  and  in  all  of 
them  the  child  was  bom  alive.  On  the  other  hand,  a  few  cases 
are  recorded  in  which  children,  having  breathed  in  this  ntnation, 
perished  before  the  completion  of  the  labour;  and  the  same 
resnlt  may  happen  to  children  breathing  in  the  womb  or  in  the 


The  possibility  of  resinration  before  the  complete  separation  of 
the  child  from  the  mother  is  tiios  placed  beyond  a  doabt ;  and  it 
mnst  be  evident  that  the  mere  inspection  of  the  langs  wonld 
not  enable  us  to  assert  poutively  that  respiration  took  place 
before,  dnring,  or  after  the  birth.  Bat  if  the  lungs  are  found 
fully  or  even  largely  distended  with  air,  we  should  be  justified  in 
Msuming  that  respiration  had  not  taken  place  only  in  these 
situations,  but  that  the  child  was  bom  alive. 

But  we  may  succeed  in  obtaining  better  evidence  of  live-birth 
than  the  state  of  the  lungs  can  afford,  by  a  careful  examination  of 
other  parts  of  the  body ; — of  the  stomach,  intestines,  and  bladder; 
of  the  organs  of  circulation,  umbilical  cord,  and  skin. 

The  changes  in  the  organs  of  circulation,  umbilical  cord,  and 
skin,  are  both  proofs  of  live-birth,  and  means  of  determining  how 
long  a  child  has  survived.  These  points  will,  therefore,  be  re- 
served till  the  indications  to  be  drawn  from  the  state  of  the 
internal  viscera  have  been  considered. 

The  ttomaeh  may  contain  milk  or  farinaceous  food,  proving 
that  the  child  was  bom  alive,  and  had  lived  long  enough  to  be 
fed.  Milk  is  readily  identified  by  its  physical  characters,  by  the 
use  of  the  microscope  (see  figs.  9  &  10,  p.  70),  and  by  Trommer's 
test^  as  used  for  detecting  the  presence  of  sugar  in  uriue.* 
Farinaceous  food  may  be  identified  by  the  starch  it  contains, 
which  has  characteristic  appearances  under  the  microscope,  and 
strikes  with  iodine-water  a  blue  colour ;  and  by  Trommer's  test, 
if  the  food  has  been  sweetened.    The  presence  of  blood  in  the 

^  Trommer's  test  Add  to  the  liquid  to  be  examined  a  few  drops  of  a  weak 
tolatioD  of  iolphate  of  copper,  and  caoatic  potiws  in  exceM,  and  apply  the 
spirlt'lamp.  The  liqoid  assumes  a  deep  violet  tint,  and  on  being  further 
hMted  deposits  red  lub-oxide  of  copper.  This  test  gives  characteristic  results 
with  the  whey  and  curd  of  milk,  as  well  as  with  liquids  ocmtainlDg  sugar. 


1A\^. 


■  Vr: 


HOW  LOKG  DID   THU  CHILD  SUKVTVE  ?  109 

fltomach  also  affords  a  probability  of  live-birth,  for  it  is  more 
likely  to  have  been  swallowed  than  to  have  been  poured  into  the 
stomach  as  the  result  of  disease. 

The  large  intestines,  in  mature  still-born  children,  are  filled 
with  meconium;  and  though  this  may  be  partially  expelled 
during  labour,  a  considerable  quantity  of  it  remains  in  all  cases 
of  still-birth.  Its  complete  expulsion,  therefore,  would  furnish 
a  strong  probability  that  a  child  had  survived  its  birth.  But,  on 
the  other  band,  the  presence  of  a  considerable  quantity  in  the 
intestines  must  not  be  taken  to  prove  that  the  child  was  not  born 
alive,  as  its  expulmon  b  sometimes  delayed  for  some  hours  or 
days.* 

The  lladder  is  commonly  emptied  of  its  contents  soon  after 
birth  ;  hence,  if  found  empty,  it  has  been  assumed  that  the  child 
was  bom  alive ;  if  full,  that  it  was  still-bom.  But  this  sign  is 
most  fallacious,  for  the  bladder  may  certainly  be  emptied  of 
its  contents  during  labour,  as  it  may  be  replenished  should  the 
child  survive  its  birth  some  time.  The  statement  of  Casper  that 
he  has  "unnumbered  times"  found  a.  full  bladder  and  an  empty 
rectum,  or  the  reverse,  deprives  these  signs,  taken  together,  of 
any  value  they  might  be  supposed  to  possess. 

The  point  of  ossification  in  the  louder  epiphysis  of  the  femur, 
spoken  of  in  the  note  to  p.  75  as  a  test  of  age,  may  be  admitted 
among  the  signs  of  survivorship.  But  it  must  have  a  very 
limit^  application. 

III.   now  LONG  DID   THE   CHILD   SUBVITE   ITS   BIKTH  ? 

Our  means  of  answering  this  question  are  less  precise  than 
could  be  desired.  The  extent  to  which  respiration  has  taken  place 
cannot  be  depended  upon ;  and  recent  observations  have  tended 
greatly  to  impair  the  value  of  at  least  one  of  the  three  signs  just 
referred  to,  namely — a.  Changes  in  the  organs  of  circulation ; 
b.  The  state  of  the  umbilical  cord ;  and  c.  The  state  of  the  skin. 

*  A  new  test  of  live-birth  has  recently  been  snggested  by  Breslaa,  founded 
on  the  state  of  the  gtomach  and  intestines  as  regards  their  gaaeoos  contents. 
He  says  that  the  intestinal  canal  of  still-born  children  contains  no  gas,  and 
that  the  occurrence  of  gas  in  the  canal  is  independent  of  the  presence  of  food, 
but  due  to  the  act  of  respiration.  It  shows  itself  first  iu  the  stomach,  possibly 
from  the  swallowing  of  air  during  the  inspiratory  efforts,  and  gradually  ex- 
tends along  the  intestinal  canal.  So  that  in  proportion  to  the  duration  and 
completeness  of  the  respiration,  the  canal  will  be  found  distended  with  gas. 
Leman,t  who  has  put  this  t<)at  to  the  proof  in  several  cases,  thinks  that  the 
fact  of  the  intestinal  canal  of  a  fresh  inftmt  being  found  distended  with  air 
may  be  held  to  &voar  the  idea  of  live-birth :  but  that  when  the  body  has 
undergone  pufarefkction,  it  is  not  to  be  relied  on,  nor  in  cases  where  the  indioa* 
tions  of  respiration  are  obscure.    Bee,  however,  inflation,  p.  107. 

t  Casper,  *  Handbuch,  Ffinfte  Anflage,'  Band  11,  p.  996-7. 


•re  dnlined  for  eitn-aterine  lif^.  TheM  ooDiirt  of  the  ambllical 
uteriea  (a  a),  which  return  the  blood  of  the  fbltDB  to  the  mother ; 
tbe  nmlMlinl  vrin  (A),  which  onDTejri  the  blood  of  the  mother, 
tiiroagh  the  interreBtioD  of  the  placenta,  to  the  ftetua;  the 
ductna  TenNiu  (c),  which  oonvejri  part  of  the  mother's  blood 
direct  to  {k),  the  aaceodiiig  cava;  tbeductua  arterioana  (cf),  whicli 
conTeya  the  blood  dextined  after  birth  to  circuIaU  throogh  thu 
polmonary  arteriei  {k  i),  direct  into  If)  tlie  descending  aorta ; 
■nd  the  foramen  ovale  (a,  fig.  19),  lituated  tt  (g),  which,  by 
otabliahitig  a  coinmDDicatioo  betneen  the  right  and  left  anricle, 
tnakei  the  double  heart  of  the  fatnrs  breathing  ammal,  a  single 
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one  daring  the  life  in  the  womb. 
All  these  parta,  beiog  UDnecessary 
to  eitra-Dterine  life,  bk  doted 
after  birth.* 

T&i  Vmbilieal  ArterUi  and 
Fein.— The  obliteration  of  the 
arteriet  talcea  place  much  sooner 
than  that  of  the  vein.  At  the  rod  / 
of  twentj-fonr  hour*  they  present 
■  marked  contraction  and  thiclien-  i 
ing  of  their  coats  near  the  nmbili- 
cos.  At  the  end  of  t«o  days  the 
contraction  citenila  through  a 
great  part  of  their  length,  and  at 
the  end  of  the  third  day  reaches 
nearlf  to  their  termination   in  the 

iliacs.  The  changes  in  the  umbilical  vein  and  diKliti  TtHotut 
occur  much  more  elonly.  Dnring  the  first  three  daya  there  U 
only  a  slight  contraction  i  on  the  fburtb  this  is  more  marked,  and 
on  the  fifih  it  ia,  vrith  few  eiceptiona,  complete. 

The  cLangea  in  the  ducliu  arteriona  have  been  minntely 
described  by  Bemt  of  Vienna.  The  venel  is  about  an  inch  long, 
and  about  aa  large  as  the  pulmonary  artery.  After  a  fen  reajnra' 
tions  it  contracts  towania  the  aorta,  but  after  some  hours  oc  dayi 
nniformly  throaghout.  At  the  end  of  a  week  it  has  paaaed  trom 
the  size  of  a  gooee-quill  to  that  of  a  cron-qaill ;  and  on  the  eighth 
day  ia  obliterated  in  half  the  children,  and  about  the  ninth  or 
tenth  in  all. 

The  period  of  obliteration  of  the^foramen  ovale  is  extremely 
variable.  Tlina  Billard  fonnd  it  closed  in  1  ont  of  18  infanU  of 
s  day  old;  in  4  ont  of  22  of  two  days;  in  3  out  of  22  of  three 
days ;  and  in  2  in  37  of  four  days  old.  Devergie  oonfinus  these 
observations  aa  to  the  uncertain  period  at  which  the  foramen  is 
closed.  It  often  continues  open  even  in  the  adult^  and,  in  some 
CBies,  without  any  dangeroua  conaeqnencea, 

Bemt  enters  into  minute  details  respecting  the  lituaUon  of  the 
opening  of  the  fossa  ovutia  at  Afferent  intervals  after  Urth ;  hat 
these  have  no  practical  value.  Indeed,  the  confidence  formerlj 
placed  in  the  closure  of  the  several  fa>ta1  vessels  and  of  the  fbra- 
men  ovale,  as  signs  of  live-birth,  and  in  the  order  and  progreaa  of 
obliteraUon  in  Uioae  parts  reapcctively,  as  means  of  determiniiigi 
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with  some  approach  to  accuracy,  how  long  a  child  had  tmrfived  iti 
hirth,  has  heea  lately  radely  shaken ;  ibr  it  has  been  shown  that,  on 
the  one  hand,  all  the  vessels  and  the  fbcmmen  ovale  may  be  ibnnd 
open  in  diildren  who  have  sorvived  th«r  birth  several  days; 
and,  on  the  other,  that  the  two  parts  on  the  obliteration  of  which 
the  greatest  reliance  has  been  placed  (the  dnetos  arteriosas  and 
the  fbramen  ovale)  may  be  closed  within  a  few  minntes  after 
birth,  or  even,  in  rare  instances,  previons  to  it. 

Of  the  patency  of  the  foetal  vessels  after  live-Urth  a  good 
example  is  given  by  Mr.  Henry  Lee,  In  his  '  Psthokgioal  and 
Surgical  Observations,'  p.  116.  The  nmbilical  vein,  dnetns 
venosns,  dnctns  arteriososi,  and  left  nmbilical  artery,  were  all 
open,  the  right  bong  dosed  only  near  the  nmbilicns^  uid  yet  the 
child  from  which  the  preparation  was  taken  died  from  ombilioal 
hsBmorrhag^  when  a  fortnight  old,  and  dx  days  after  the  separa- 
tion of  the  funis.  Similar  cases  have  been  reported  by  Jt^rg  and 
others.  On  the  other  hand,  the  little  importance  which  attaches 
to  the  dosnre  of  the  foetal  vessels  and  foramen  ovale  is  shown  by 
a  case  reported,  by  Dr.  Norman  Chevers,  to  the  Pathological 
Sodety,  January,  1847.  The  child  had  survived  its  birth  only 
fifteen  minutes,  and  yet  the  ductus  nrteriosus  was  found  uniformly 
contracted  so  as  only  to  admit  the  shank  of  a  large  pin,  while  its 
coats  exceeded  in  thickness  those  of  any  other  large  vessel. 
Dr.  Chevers  thought  tliat  the  contraction  of  the  vessel  took  place 
before  birth ;  an  opinion  which  receives  some  oountenance  from 
the  fkct  that  the  duct  has  been  found  absent.  Of  the  very  early 
closure  of  the  foramen  ovale,  a  remarkable  case  was  reported  by 
Mr.  Smith,  at  a  later  meeting  of  the  same  Society  (Dec.  7, 1847). 
The  child  died  comatose  at  the  end  of  sixteen  hours,  and  the 
foramen  ovale  was  found  closed  by  a  strong  reticulated  membrane 
firmly  attached  to  its  distinct  annulus,  impervious,  and  pouched. 
Dr.  Chevers  inclined  to  the  opinion  that  in  this  case,  also,  the 
doeure  had  taken  place  before  birth. 

The  open  state  of  the  foetal  vessels  and  foramen  ovale  is  there* 
fore  no  proof  of  still-birth ;  and,  on  the  other  hand,  the  contrac- 
tion of  the  ductus  arteriosus  and  closure  of  the  foramen  ovale  are 
qnito  consistent  with  a  very  short  period  of  survivorship.  Tlie 
medico-legal  value,  therefore,  of  these  tests  of  live- birth  and  sur- 
vivorship is  nearly  on  a  par  with  that  of  the  static  lung-tests. 
The  open  state  of  the  vessels  affords  a  low  probability  of  still-birth, 
and  the  contraction  or  closure  of  one  or  more  of  them  of  live- 
birth  ;  but  the  length  of  time  that  the  child  has  survived  its  birth 
cannot  be  safely  inferred. 

b.  Changes  in  the  Umbilical  Cord, — In  a  new-bom  child  the 
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umbilical  oord  is  fresh,  firm,  ronnd,  and  of  a  bluish  colour ;  its 
reisela  still  contain  blood ;  and  iU  size  varies  with  the  amount  of 
gelatinous  fluid  it  contains.  The  shrinking,  withering,  or  muni' 
m^cation  of  the  cord  is  the  first  change :  it  commences  at  the 
lig^tare,  and  gradually  extends  to  the  navel.  In  some  cases  it 
be^ns  directly  after  birth ;  in  others  not  till  some  hours  have 
elapsed ;  it  is  rarely  delayed  beyond  thirty  hours  or  two  days, 
and  never  longer  than  three.  The  cord  is  now  fiabhy,  and  some- 
times a  di!*tinct  red  circle  is  perceptible  round  its  insertion,  with 
inflammatory  thickening,  and  slight  purulent  secretion.  The 
second  change  is  desiccation.  The  cord  first  assumes  a  reddish- 
brown  colour,  and  becomes  semi-transparent;  it  is  then  flattened 
and  shrivelled;  and  when  the  process  is  still  more  advanced  it 
becomes  quite  transparent,  and  of  the  colour  of  parcbment,  the 
ambilical  vessels  being  contracted,  and  contuining  clotted  blood,  or 
they  arc  completely  obliterated.  This  process  of  desiccation  sets  in 
from  one  or  two  to  four  days  after  birth,  and  it  may  be  complete 
in  ^m  one  to  five  days,  but  the  usual  period  is  tliree  days.  The 
next  stage  is  xhc  falling  off  of  the  cord :  this  usually  happens  on 
the  fifth  day.  Cicatrization  of  the  umbilicus,  the  last  change, 
takes  place  about  the  tenth  to  the  twelfth  day.  This  description 
is  based  chiefly  on  the  observations  of  Billard. 

The  changes  in  the  cord  of  a  child  born  dead,  are  merely  the 
common  consequences  of  putrefaction.  Desiccation  does  not  occur 
till  after  the  latest  period  at  which  it  takes  place  in  the  cord  of  a 
liying  child ;  and  the  cord  does  not  separate,  though  the  cuticle 
can  be  readily  peeled  off".  Casper  has  shown  that  the  first  change 
(mnmmification)  is  not  a  vital  process ;  but  that  it  happens  with 
portions  of  the  cord  cut  off"  and  exposed.  He  does  not,  therefore, 
attach  to  it  "  the  slightest  value  as  a  proof  of  extra-uterine  life  V* 
But  he  considers  the  bright  red  ring  sun-ounding  the  insertion 
of  the  cord,  >%ith  inflammatory  thickening,  and  slight  purulent 
secretion,  as  affording  "irrefragable  proof  of  the  extra-uterine 
life  of  the  child."  This  red  line  requires  to  be  distinguished  from 
a  narrower  circle  found  in  still-born  children. 

c.  Change  in  the  Skin. — This  consists  in  an  exfoliation  of  the 
epidermis,  in  scales,  or  as  a  fine  dust,  beginning  on  the  abdomen, 
extending  successively  to  the  chest,  groins,  axillse,  interscapular 
space  and  limbs,  and  ending  with  the  hands  and  feet.  It  may 
beg^n  when  the  child  is  a  day  old,  but  may  be  delayed  till  the 
third  or  fourth  day.  It  lasts,  also,  a  variable  period, — sometimes 
of  thirty  da>  s,  and  sometimes  of  two  months.  It  lasts  longest 
in  feeble  and  delicate  children. 

This,  too,  is  a  vital  process,  differing  essentially  from  that 
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The  two  quMtioni — 1,  Was  the  child  born  alive  ?  Bnd.  2.  If 
bom  alive,  how  long  has  it  aurvired  ita  birth  ?  having  been 
answered,  we  may  have  next  to  inquire. 


Poat-nortcm  obangea  occur  in  tbe  aame  order  in  the  infant  aa  in 
tbe  adnlt.  Tlie  animal  heat  fint  diaappcara,  rigidity  then  eueues, 
and  pntreraetion  follows.  The  body  of  the  new-born  infant  parta 
with  ita  heat  very  quickly  j  tbe  rigidity  ia  aa  great,  and  'arta  aa 
long  in  the  infant  as  in  the  aduit;  and  putrefaction,  according  to 
Devergie,  goes  oii  more  rapidly.  Thia  difference  will  have  t«  be 
boma  in  mind  in  making  application  of  the  princip^ea  laid  down 
in  a  future  chapter.  (See  PutreCactian,  under  rpul  and  apparent 
death).  The  effects  of  intra-nterine  maceration,  described  at 
p.  68,  niaat  not  be  confounded  with  thoce  of  patrefaction. 

•  BUIud ;  ■  Ualadin  do  Entola,'  pp.  lS-1^ 
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THE  CAUSE   OP  DEATH. 

There  are  several  ways  in  which  the  life  of  a  child  may  be 
sacrificed,  within  a  short  period  of  its  birth,  without  violence  on 
the  mother's  part :  a.  It  may  be  immature  or  feeble ;  b,  it  may 
encounter  obstacles  to  the  continuance  of  respiration  ;  or,  c.  a 
congenital  disease  may  prevent  the  continuance  of  the  vital 
functions. 

a.  The  death  of  an  infant  after  a  few  respirations,  in  spite  of 
the  most  skilful  and  persevering  attempts  to  restore  animation,  is 
an  event  well  known  to  every  accoucheur;  and  must  be  a 
common  occurrence  in  children  bom  under  circumstances  which 
preclude  effectual  assistance.  The  most  common  causes  of  early 
death  are  a  long  and  tedious  labour,  haemorrhage,  continued  in- 
terruption to  the  circulation  through  the  cord ;  and  immaturity 
or  feebleness.  It  should  also  be  understood  that  the  causes  which 
ocoision  still-birth  promote  the  early  death  of  children  born  alive. 
Thus  more  large  infants  perish  in  the  birth,  or  die  soon  after, 
than  small  ones,  and  more  males  (as  being  larger)  than  females. 
Again,  the  danger  to  the  child  is  greatest  in  a  tirst  pregnancy. 
It  is  probable,  too,  that  in  the  absence  of  violence,  or  even  of 
intentional  neglect,  illegitimate  children  would  be  specially  liable 
to  be  still-born  or  to  die  soon  after  birth.  The  reports  of  obstetric 
practitioners  show  that,  while  the  mortality  of  legitimate  children 
is  about  1  in  20,  that  of  the  illegitimate  is  about  1  in  10 ;  the 
deaths  of  males  being  to  those  of  females  as  about  7  to  5. 

b.  The  chief  obstacles  to  the  continuance  of  respiration  are  such 
a  position  as  shall  cause  the  infant's  mouth  to  be  applied  to  some 
soft  and  yielding  object,  or  to  be  immersed  in  blood,  the  dis- 
charges, or  water ;  and  the  accumulation  of  mucus  in  the  mouth, 
nostrils,  and  air-passages.  Respiration  may  also  be  prevented  by 
the  child  being  bom  in  the  membranes. 

c.  The  congenital  diseases  which  prevent  the  establishment  of 
the  vital  processes,  or  render  their  continuance  for  any  length  of 
time  impossible,  have  their  seat  in  the  three  organs  most  essential 
to  life ; — the  heart,  the  lungs,  and  the  brain. 

Diseases  of  the  heart  and  large  vesseU  arc  rare  in  infancy ;  but 
BDch  malformations  as  contraction  or  early  closure  of  the  foetal 
vessels  are  important  as  affording  a  presumption  of  death  from 
natural  causes. 

Diseases  of  the  lungs  are  more  important.  They  are  six  in 
iinmber — 1.  Hepatization  (red  and  grey),  the  consequence  of 
pneumonia  before  birth.  2.  Pulmonary  apoplexy.  3.  Tubercles. 
4.  (Edema.  5.  A  disease  described  by  Devergie,  as  oedema  lardad* 
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and  flgnrtd  bj  Derergie.  And  3.  Palmonary  apoplexy  fVom  the 
luDgi  of  a  clilld  thne  wccki  old,  oue  of  MTeral  in&nU  of  the 
Mne  fatnilj,  tliat  had  died  about  the  aame  age  from  erobamaied 
rMpiration. 

Then  diaeaaea  miij  aflrct  dtber  the  whole  lunga  or  only  a  part. 
In  the  flnt  cue,  reapiration  cannot  be  perfecU;  eiUbliihed,  and 
tlie  child  cannot  long  lurviTe  ita  birth ;  Khen,  howerer,  the  dis- 
Mae  is  partial,  it  will  affect  life,  and  abortca  it  in  propartian  to  iti 

The  itate  of  long  to  which  Dr.  JSq;  of  Leiprig  gaie  the  name 
of  attleetatit  or  imperfect  eipaniion,  ii  not,  itrictl;  npeakiag,  a 
diaease,  bnt  an  absence  of  reapintion  aod  peniitence  of  the  fiBtal 
condition,  timnd  to  a  greatei  or  leas  extent  in  moat  new-bom 
children,  and  coatiniiing  for  daji  or  weeks.  The  luogg  in  the 
oneipanded  parta  are  perfectly  healthy. 

The  chief  diaeasea  of  the  brian  and  ipinal  utarroiB  are  apoplexy, 
acenmulHtioni  of  flaid,  and  morbid  aoltening.  The  apopleij  of 
the  f(Btai  and  new-bum  iobnt  differ  in  do  respect  Irom  that  of 
tlie  adult.  H.  Linerre  (Runking's  '  Betroapect,'  vol  iii.  p.  S42) 
gtvca  a  caae  of  meningeal  apopluy,  a  second  of  effuaion  of  blood 
bito  (he  rentriclea,  and  a  third  intn  the  back  part  of  tbe  left 
bMllisphere.  A  small  qaantity  of  semm  betneen  the  menibranea 
or  in  the  rentriclea,  may  be  diBregarded,  bnt  a  couaiderable  acca- 
nnlation  would  afford  a  sulBcient  eiplanation  of  the  premature 
death  of  the  ebild.  Morbid  aaflening  of  the  brain  and  spinal 
oord  is  another  obvionicaaM  of  early  death;  but  it  must  be  borne 
In  mind  that  the  brun  of  the  fcstua  ia  naturally  aoft  and  vas. 
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Of  all  the  diseases  just  specified,  it  may  be  remarked  that  they 
are  not  of  frequent  occurrence ;  that  when  present,  it  is  rarely 
to  such  a  degree  as  to  account  for  the  speedy  death  of  the  child ; 
and  that  it  is  only  when  proofs  of  respiration  are  present  that 
these  signs  of  death  from  natural  causes  have  any  significance. 

In  the  case  of  children  that  have  survived  their  birth  but  a 
short  time,  the  absence  of  marks  of  violence  affords  a  fair  pre- 
sumption  that  death  was  due  to  natural  causes.  It  is  true  that 
the  child  may  have  died  through  intentional  neglect — from  the 
vraut  of  those  simple  aids  by  which  the  lives  of  children  in  more 
favourable  circumstances  are  preserved — or  by  the  simple  closure 
of  the  mouth  and  nostrils ;  but  these  causes  of  death  leave  no 
distinct  marks  behind  them,  and  the  accused  must  have  the 
benefit  of  the  doubt  that  attaches  to  the  case. 

Waif  the  Death  due  to  Violence  1 — In  answering  this  question 
we  have  to  bear  in  mind  the  fact  that  fatal  injuries  may  be  the 
result  of  accident.  But  in  some  cases  we  may  decide  without 
hesitation  that  they  were  due  to  murderous  violence.  Punctured 
wounds  of  the  fontanelles,  orbits,  heart,  or  spinal  marrow ;  dislo- 
cation of  the  neck  ;  separation  of  the  head  from  the  body ;  ex- 
tensive fracture  of  the  bones  of  the  head  and  face ;  suffocation  by 
plugging  the  fiiuces;  or  strangulation  effected  with  unusual  force 
tell  their  own  t^le.  But  there  are  other  cases  in  which  the 
nature  and  cause  of  the  injury  can  only  be  determined  by  refe- 
rence to  obstetric  experience  and  medico-legal  experiments,  illus- 
trating the  mechanical  injuries  a  child  may  sust^n  during  the 
act  of  parturition  or  immediately  afterwards. 

Suffocation, — Respiration,  as  already  stated,  is  sometimes  pre- 
vented or  arrested  by  accidental  causes  which  leave  no  mark  of 
injury ;  so  that  it  cannot  be  stated  whether  the  child  fell  into  the 
position  of  danger,  was  intentionally  placed  in  it,  or  was  allowed 
to  remain  there  when  it  might  have  been  rescued.  This  difficulty 
presents  itself  in  a  case  of  not  uncommon  occurrence.  A  child  is 
found  in  a  privy,  and  the  question  arises  whether  it  was  suffocated 
by  being  thrown  into  it,  or  expelled  while  the  mother  was  there 
for  a  natural  purpose.  In  such  a  case,  if  respiration  is  found  to 
have  taken  place  extensively  or  completely,  there  is  a  strong  pre- 
sumption against  accident;  while  very  imperfect  respiration  would 
afford  an  equally  strong  probability  the  other  way. 

Many  cases  of  sudden  parturition  in  such  situations  are  on 
record;  but  they  are  rare  in  women  who  have  not  previously 
borne  children.  J  org  i-elates  the  case  of  a  pregnant  woman,  who 
"  on  account  of  a  desire  to  evacuate  the  bowels,  went  to  the 
night-stool,  and  brought  forth  sitting  on  this,  without  any  pain 


118  UnrAHTIOIDB. 

or  bearing-down,  a  krge  boy,  who  fint  itanck  the  edge  of  tbe 
nSght  stool  with  his  head,  and  then  fell  on  the  gronnd."*  There 
was  extravasated  blood  on  the  left  parietal  bone.  Mr.  Tatham 
alio  mentions  the  case  of  a  married  lady  deli?ered  of  twins  on  the 
night-stool.  It  was  not  her  first  laboor,  bat  probably  her  second. 
Both  children  died.f  It  most  be  a^nitted,  then,  as  possible, 
that  a  foDtns  found  in  a  privy  may  hare  been  saddenly  discharged 
and  suffocated.  If  the  child  so  expelled  fall  into  water  instead 
of  into  night-soil  (and  generally  when  an  ihfimt  is  fbond  in  water), 
a  qnestion  arises  whether  death  was  dae  to  drowi^ng,  or  the  child 
was  placed  in  the  water  to  conceal  some  other  mode  of  death. 

Suffocation  by  such  matters  as  mud,  straw,  liBathers,  wool,  and 
wet  linen  thrust  into  the  mouth,  is  not  an  uncommon  cause  of 
death.  Whether  the  fordgn  substance  could  have  been  drawn  into 
the  mouth  with  the  breath,  or  was  intentionally  introduced,  must 
be  determined  by  its  quantity  and  compactness. 

Infants  are  sometimes  suffocated  by  rolling  the  tongue  back 
into  the  throat.  But  as  it  would  prolmbly  resume  its  usual  situa- 
tion, it  is  unlikely  that  this  cause  of  death  would  be  detected. 

Strangulation, — A  child  may  be  strangled  by  a  cord,  and  yet 
no  marks  appear  on  the  neck.  But  even  when  there  is  a  dis- 
coloured depression  round  the  neck,  it  is  not  certain  that  this  has 
been  caused  by  the  mother;  for  it  might  arise  fhnn  the  twisting 
of  the  navel-string,  or  by  the  pressure  of  the  neck  of  tbe  womb. 
The  production  of  marks  of  strangulation  by  these  causes  has 
been  denied,  especially  by  Klein,  who  affirmed  that  he  had  never 
met  with  ecchjmoses  or  suggillations  produced  by  the  orifice  of 
the  uterus,  or  by  the  umbilical  cord,  though  he  had  known  a 
great  number  of  cases  in  which  the  neck  of  the  infant  had  been 
strongly  girded  by  the  funis  once  or  twice  twisted  round  it,  so  as 
either  to  produce  strangulation,  or  to  render  it  imminent.  But 
a  case  mentioned  by  J5rg  shows  that  the  experience  of  Klein  is 
not  to  be  implicitly  trusted : — "  The  navel-string  bad  been  twisted 
five  times  round  the  neck,  and  had  left  five  tolerably  deep  red  im- 
pressions.'* Taufflieb  also  has  reported  cases  of  the  same  kind,} 
and  there  are  several  English  cases  to  the  same  effect. 

The  mark  produced  by  the  navel-string  is  broad,  continuous, 
grooved,  rarely  single,  not  excoriated,  but  sometimes  consisting  in 
parts  of  bloody  extravasations.  The  contraction  of  the  neck  of 
the  womb  produces  a  broad  depressed  livid  stripe. 

The  presumption  of  strangulation  by  the  navel-string,  may  be 

*  'Die  Geburtshulfliche  Exploration.'  p.  116. 

t  'London  Medical  Bepositorj/  vol.  i.  partiv.    New  Series. 

t  *  Amialfls  d'Hjgiftne,'  voL  xiv.  p.  840. 
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rebutted  in  those  cases  in  which  the  cord  is  very  short ;  for 
though  it  is  usually  about  the  length  of  the  body  itself  (say  18 
inches),  it  may  be  as  short  as  4^,  and  as  long  as  69,  inches. 
(ChurchiU.) 

Marks  of  pressure  on  the  neck,  therefore,  cannot  always  be 
attributed  to  intentional  violence ;  but  us  a  murderer  generally 
uses  more  force  than  is  needful,  they  are  too  distinct  to  be 
accounted  for  by  the  accidental  twisting  of  the  cord  round  the 
neck.  If  the  cord  itself  were  used  as  a  ligature,  it  would  probably 
be  applied  with  undue  force.  Moreover,  the  complete  establish- 
ment of  respiration  would  afford  the  strongest  presumption 
against  the  strangulation  having  been  produced  by  a  cause  acting 
daring  the  birth.  On  the  other  hand,  the  absence  of  signs  of 
respiration  affords  a  presumption  in  favour  of  the  constriction 
having  been  due  to  a  cause  acting  before  the  birth. 

It  may  be  well  to  state  that  the  twisting  of  the  navel-string 
round  the  neck  does  not  always  occasion  a  fatal  compression  :  for 
it  appears  from  facts  industriously  collected  in  Germany,  that  the 
deaths  attributable  to  this  cause  form  about  1  in  38  of  the  cases 
in  which  it  is  present — results  in  striking  contrast  to  those  that 
follow  prolapse  of,  and  consequent  pressure  on,  the  cord,  which  is 
fatal  in  more  than  half  the  cases.  It  ought  also  to  be  understood 
that  even  when  the  cord  is  tightly  drawn  round  the  neck,  death 
may  not  result  from  simple  strangulation,  but  from  interruption 
to  the  circulation  through  the  cord.  This  interruption,  however 
brought  about,  occasions  efforts  at  inspiration  to  which  Casper 
attributes  the  ecchymoses  of  the  lungs,  described  at  p.  91,  and  the 
filling  of  the  air -tubes  with  liquor  amnii.* 

Strangulation  may  also  be  effected  by  the  pressure  of  the  fingers 
on  the  throat,  leaving  bruises  corresponding  with  the  cause. 

Drowning. — The  signs  of  this  form  of  death  are  the  same  as  in 
the  adult.     They  will  be  described  in  a  future  chapter. 

Fracture  of  the  Skull, — This  may  happen : — 1.  Within  the 
womb.    2.  During  labour.    3.  By  falls.    4.  By  criminal  violence. 

1.  From  cases  cited  by  Casper  (vol.  iii.  p.  109)  it  may  be  inferred 
that  fractures  of  the  foetal  skull  may  be  occasioned  by  falls  of  the 
mother  from  a  considerable  height.  Such  fractures  have,  how- 
ever, from  the  nature  of  the  case,  no  medico-legal  interest. 

That  the  skull  may  be  fractured  during  labour  is  proved  by 
many  well -authenticated  cases.  Siebold  relates  the  case  of  a 
female  with  very  narrow  pelvis  delivered,  without  assistance,  of  a 
well-formed  stiU-born  female  child.  On  examining  the  head,  a 
great  quantity  of  blood  was  found  on  the  surface  of  the  cranium^ 

•  See  Casper's  Handbook,  vol  iii.  p.  125. 
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^   and  there  were  three  fiannreB  in  the  left  perieUl,  and  one  In  the 
left  half  of  the  firontel,  bone.    HichaeUs  of  Kiel  elao  reports  the 
enie  of  a  woman  with  a  weB-formed  pelYis,  who  was  delivered  of 
%Hr  first  child  after  a  natural  laboor.    The  child  breathed  daring 
and'  immediately  after  birth,  bat  then  died.    The  head  was  mncfa 
diiAgared;  and  the  right  parietal  bone*  which  daring  birth  had 
been  directed  ander  the  promontory  of  the  saeram,  was  covered 
.  anteriorly  and  above  with  efihsed  blood,  and  on  the  removal  of 
the  periosteum  was  found  fhustured  in  five  places.    The  whole'of 
this  bone  was  uncommonly  thin.    On  opening  the  skoll  there  was 
no  extravasation  beneath  the  fissures,  but  the  longitudinal  nnos 
was  ruptured,  and  there  was  an  extennve  eoagnlom  on  the  cere- 
brum on  both  ndes,  under  the  dura  mater,  and  on  the  tentorium.* 
^  These  two  cases  show  how  great  an  amount  of  iqjory  the  head 
^  may  sustain  during  birth.     But,  as  a  general  rule,  fhictures  that 
take  place  during  parturition  are  mere  fissures,  mostly  situate  on 
the  parietal  bone,  and  running  at  right  angles  to  the  sagittal 
suture.     Less  frequently  they  occur  in  the  frontal  bone,  and  run 
in  a  direction  parallel  to  the  suture.     They  are  not  attended  by 
eoohymosis  or  laceration  of  the  scalp. 

Between  these  fractures  of  the  skull  and  such  as  are  the  result 
of  intentional  violence,  there  is  no  essential  difference,  except  in 
those  cases  in  which  unusual  violence  is  used,  and  the  fracture  is 
minutely  comminuted  and  accompanied  by  depression ;  or  is  not 
limited,  as  commonly  happens  with  fractures  caused  by  pressure 
of  the  womb,  to  the  parietal  and  frontal  bones,  but  extends  to 
other  bones  of  the  skull,  and  even  to  those  of  the  face.  Defective 
ossification  in  the  cranium  of  the  new-born  infant  would  explain 
the  occurrence  of  fissures  and  fractures,  without  the  necessity  of 
assuming  intentional  violence. 

8.  Fractures  of  the  skoll  caused  by  falls  have  been  illustrated 

by  some  important  experiments  and  observations.  Chaussier  found 

that  in  twelve  out  of  fifteen  still-bom  children  let  fall  from  a 

height  of  18  inches  on  a  stone  floor,  one  or  both  of  the  parietal 

bones  was  broken.    The  same  number  of  fractures  occurred  when 

the  height  w^as  3  feet  and  upwards^  and  in  a  few  the  ix^ury 

extended  to  the  frontal  bonc.f 

<*  ,         But  certain  facts  collected  by  Klein  render  it  doubtful  whether 

.  ^  ^  fracture  ever  occurs  in  sudden  labours  from  falls  on  the  floor. 

.^  ^'-^He  procured  returns  of  all  such  labours  occurring  in  the  kingdom 

of  Wurtemburg.   They  amounted  to  183  well*authenticated  cases, 

in  150  of  which  the  mothers  were  suddenly  delivered  standing ; 

*  Thete  oasen  are  quoted  by  Beck,  Art  Inflmtlcide. 
t  *  ConsidiraUons  MMloo-l^gales  tor  riafkntidde,'  par  L^deox. 
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yet  there  was  Dot  a  single  death  among  them,  nor  fracture  of  the  » ^ 
skull,  or  other  mischief;  though  some  of  the  children  had  fallen 
on  bare  boards,  and  some  on  the  pavement.  The  reason  of  the 
difference  between  Chaussier's  experiments  and  these  cases  ii 
supposed  to  be  that,  in  the  latter,  the  body  of  the  infant  is  pro- 
jected* obliquely,  so  as  to  break  the  fall.  But  cases  reported  by 
Casper  show  that  the  sudden  expulsive  power  of  the  uterus  must 
be  set  off  against  the  causes  that  tend  to  break  the  fall.  In  no  less 
than  five  instances  the  child  is  described  as  having  been  shot  from 
the  mother,  and  in  one  of  them  to  have  heen  fatally  injured.  This 
gronp  of  cases  is  also  interesting  as  proving  that,  in  rare  instances, 
the  height  of  the  child's  fall  may  exceed  that  of  the  distance 
from  the  genitals  of  the  mother  to  the  ground.  The  conclusion 
which  Casper  draws  from  his  reading  and  personal  observation  is  * 
as  follows : — "  A  parturient  female  may  be  surprised  by  the  last 
act  of  birth  in  every  position,  even  when  erect,  that  the  child 
may  be  thus  forcibly  expelled  from  her  genitals,  and  may  be 
thereby  injured,  particularly  on  its  head,  and  that  even  fatally." 
(Handbook,  vol.  iii.  p.  133.) 

From  certain  facts  collected  by  Dr.  Cohen  von  Baren,  it  ma|f 
be  inferred  that  the  presence  or  absence  of  fracture  of  the  skull 
is  largely  determined  by  the  state  of  the  cord.  Out  of  his  50 
cases,  30  were  born  while  the  mother  was  standing,  17  while 
stooping  or  sitting,  and  3  while  kneeling.  Of  the  50,  32  were 
first-born,  and  42  at  full  term.  Of  19  infants  bom  while  the 
mother  was  standing,  one  only  had  fracture  of  the  skull,  and  the 
cause  of  this  was  doubtful.  But  out  of  25  cases  in  which  the 
cord  was  ruptured,  5  presented  fractures  of  the  skull.  Those 
fractures  occasioned  by  falls  can  also  be  distinguished  from  those 
due  to  intentional  violence  only  by  the  comparatively  slight 
amount  of  injury  contrasted  with  the  great  extent  of  that  in- 
tentionally inflicted.  When  we  find  comminuted  fractures  of 
several  bones — the  parietal,  frontal,  and  occipital — we  are  justified 
in  attributing  them  to  murderous  violence. 

When  the  umbilical  cord  is  torn,  it  is  generally  found  not  to 
o^ceed,  or  even  to  fall  short  of,  the  usual  length.    The  seat  of  the 
rupture  is  usually  within  one  or  two  inches  of  the  navel.     If  the 
cord,  instead  of  being  torn,  is  found  cut  through,  it  may  be  in-        ^*' 
ferred  that  the  injuries  to  the  head  were  not  due  to  accident.   .  •  ./ 
In  any  case,  the  state  of  the  cord  should  be  ascertained. 

4.  Fractures  of  the  skull  by  intentional  violence  are  charac* 
terized,  as  a  general  rule,  by  the  undue  force  employed. 

*  Caliper,  it  should  be  ob«enred,  takes  exception  to  many  of  the  retonu  on 
which  these  itatemeuta  of  Klein  are  founded. 
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Fraetwre  and  IHsloccUion  of  the  iVlfcit.— These  injuries  are 
never  present  before  birth ;  and  as  they  are  not  caused  by  falls, 
they  may  be  taken  as  sure  si^s  of  criminal  violence. 

ContMsioHS, — In  reference  to  bruises  on  the  head  it  must  be 
borne  in  mind,  that  as  compression  of  the  head  during  labour 
oocasions  a  livid  snrelling,  such  an  appearance  must  not  be  attri- 
buted to  criminal  violence. 

Incised  and  Punctured  Wounds. — There  is  nothing  peculiar 
in  these  wounds  when  indicted  on  the  new-born  infant.  For  the 
distinction  between  them  and  other  injuries  inflicted  during  life 
and  after  death,  the  reader  is  referred  to  the  subject  of  Wounds. 

Poisoning. — This  is  a  rare  cause  of  death  in  new-bom  infants, 
though  several  cases  of  homicidal  poisoning  by  the  mineral  acids 
have  occurred  in  young  children.  They  are  characterized  by  the 
same  appearances  on  the  body  and  clothes  as  mark  the  action  of 
those  acids  in  the  adult.  It  should,  however,  be  borne  in  mind  that 
in  new  bom  children  the  alimentary  canal,  in  common  with  other 
important  organs,  is  subject  to  disease.  Sometimes  the  lining 
membrane  of  the  oesophagus  presents  red  spots,  longitudinal  lines, 
or  ramifications.  These,  if  arranged  transversely,  might  be  mis- 
taken for  the  effects  of  a  ligature  applied  to  the  neck.  The 
tionuMch,  moreover,  as  well  as  other  parts  of  the  alimentary  canal, 
may  be  the  seat  of  ulcerations  with  a  sanguinolent,  dark -coloured 
discharge.  The  rules  for  the  examination  of  the  stomach  and 
intestines,  and  their  contents,  are  the  same  for  the  infant  and 
adult ;  and  will  be  ti*eated  under  the  general  head  of  Poisoning. 

Infanticide  by  Omission. — The  omission  to  tie  the  umbilical 
cord  may  prove  fatal ;  and  there  can  be  no  doubt  that  it  is  some- 
times a  criminal  act.  Foder^  relates  a  case  in  which  the  child 
perished  from  the  ligature  becoming  loose  ;*  and  Dr.  Campbell 
reports  two  fatal  cases,  one  from  the  accidental,  the  other  from 
the  intentional,  removal  of  the  cord.f 

But  the  testimony  of  Klein  and  others  that  fatal  hssmor- 
rhage  rarely  follows  rupture  of  the  cord,  proves  that  it  is  not 
necessarily  the  act  of  the  mother ;  but  may  occur,  as  already 
stated,  in  sudden  delivery  in  the  erect  posture. 

The  signs  of  death  by  haemorrhage  are  the  paleness  of  every 
part  of  the  body,  coupled  with  the  small  quantity  of  blood  in  the 
heart  and  large  vessels.  In  the  absence  of  wounds,  this  bloodless 
state  may  be  regarded  as  the  probable  effect  of  hssmorrhage  from 
the  cord. 

The  child  may  perish  by  other  acts  of  omission.    The  mother 

•  VoL  Iv.  p.  SIS, 
t  'iBfetodnsttm  to  the  Study  tod  Fnetiet  of  Midwifery/  p.  151. 
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maj  have  failed  to  provide  proper  clothing  or  food,  to  remove  it 
firom  a  position  of  danger,  and  to  dear  the  month  of  mucus,  or 
other  accidental  impediments  tohreathing.  Death  from  want  of 
food  would  hetray  itself  hy  the  great  emaciation  of  the  whole 
frame,  and  the  empty  state  of  the  alimentary  canal ;  and  death 
by  starvation  and  cold  combined,  by  pidlor  of  the  surface,  with 
congestion  of  the  internal  parts. 

Cases  of  infanticide  by  omission  are  difficult  of  proof;  and  even 
when  there  are  some  marks  of  violence  on  the  body,  the  inquiry 
is  apt  to  assume  so  complicated  a  shape,  that  the  jury  cannot  be 
indoced  to  return  a  verdict  of  wilful  murder. 

EXAMINAXroy   OF   THE    MOTH  EH. 

The  first  inquiry  with  reference  to  the  female  suspected  of 
having  given  birth  to  the  child  is, — Whether  she  has  been  re- 
cently delivered,  and  if  so,  whether  the  period  of  her  delivery 
corresponds  with  the  time  at  which  the  child  is  supposed  to  have 
been  born.     (See  Delivery,  p.  69.) 

Another  inquiry  is  sometimes  necessary ;  and  that  is  into  the 
state  of  the  mother's  mind.  Puerperal  insanity  is  not  a  rare 
disease,  and  it  may  take  the  form  of  homicidal  mania,  threatening 
the  life  of  the  child,  as  in  the  following  case  quoted  hy  Paris  and 
Fonblanque.*  A  married  woman,  of  good  reputation,  was  de- 
livered of  a  child,  and  not  having  slept  many  nights,  fell  into  a 
temporary  frenzy,  and  whilst  alone  killed  her  infant ;  but  com- 
pany coming  in,  she  told  them  that  she  had  killed  it,  and  there 
it  lay.  The  good  reputation  she  had  previously  borne,  the  long 
want  of  sleep,  and  the  entire  absence  of  the  usual  motives  to  such 
a  crime,  added  to  "  many  circumstances  of  insanity  appearing," 
led  to  her  acquittal.  Dr.  Paris  observes,  in  reference  to  this  caae^ 
that  "  had  this  woman  been  of  doubtful  character,  though  inno- 
cent, she  might  have  been  executed  for  want  of  medical  evidence 
to  prove  the  nature  and  frequency  of  puerperal  insanity." 

A  question  of  some  importance  in  its  bearing  on  infantidde* 
and  having  reference  to  the  mother,  is  whether  a  female  recently 
delivered,  has  the  strength  requisite  for  the  destruction  of  her 
child.  The  answer  is  in  the  affirmative.  Thus,  Foder^  relates 
the  case  of  a  French  widow,  who  being  seized  with  labour  pains 
while  receiving  a  visit  from  eight  of  her  neighbours,  complained 
of  colic,  and  seating  herself  on  a  bucket  in  bed,  as  soon  as  the 
child's  head  passed  the  vagina,  squeezed  it  flat  by  compressing  it 
with  her  thighs.  That  a  woman  has  strength  enough  to  move 
about  and  exert  herself  after  her  delivery,  is  proved  by  the  sno^ 

•  'Medioa  JarispradcDoe,'  vol  UL  p.  129. 
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ecnftil  conemlment  of  tha  fact  of  deliver;,  and  of  the  dead 
infant,  in  tbc  majorit)'  of  caies  brouglit  to  trinl ;  at  well  as  by 
well-«ntl]enticntod  instances  of  females  walking  several  niilsB,  or 
FGiDmiDg  lahnrioDS  oceupaliona,  on  the  very  day  of  their  deliver;. 
TIjU  subject  of  infnnticide  will  belieat  hroaght  to  a  conoloaien 
^  the  fijlloving  inniinaTy  of  the  chief  points  to  be  attended  to. 

1.  Examine  the  body  of  the  child  to  determine  its  degree  of 
matarity  ;  for  tbii  purpose  iveigh  and  meniure  it.  ascertain  the 
position  of  the  centre  of  llie  boily,  and  nitend  to  tlia  several  paints 
comprised  in  the  description  of  the  grontb  and  developmeat  of 
the  fictoi  (p.  73}.     Note  also  any  mBlTormation  that  may   be 

2.  Note  the  (ereral  cirruTnstaocea  by  which  the  time  that  luu 
e1sp--cd  since  the  death  of  the  child  may  be  determined,  snch  as 
the  presence  or  ab-eriee  of  animal  heat  and  rigidity,  the  eiistencc 
or  non-csislence  of  piitref.iction,  and,  if  putreftction  be  present, 
the  detp^e  to  which  it  has  advanced. 

B,  Eiamine  the  entire  surface  of  the  body  with  a  view  to  di»- 
cover  marks  of  violence,  and,  if  any  bo  prewnt,  determine  whether 
they  might  have  been  produced  during  blrtli,  or  by  accidental 
causes  acting  aftenrads.  Eumine  the  mouth  tiiT  fbr^gn  bodies 
introduced  into  it,  and  the  fontanellea,  orbits,  heart,  and  nuehie, 
in  search  of  wounds  inflicted  by  pointed  instruments.  Note  the 
state  of  the  umbilical  cord,  measure  it,  and  ascertain  whether 
it  has  been  torn  or  cut ;  and  observe  the  condition  of  the  skin. 

i.  Open  tlie  chest,  and  remove  the  heart,  tangs,  and  thymus 
glaud.  Separate  the  lungs,  and  carefully  inspect  their  surlkce. 
Observe  whether  they  are  of  a  uniform  liver-eolour  and  compact 
conaiitence  throughout,  or  unifbmily  spongy  like  the  adult  lung, 
or  mottled  with  developed  air-cells,  as  in  imperfect  respiration. 
If  there  are  parts  of  a  lighter  colour  than  the  rest,  observe 
whether  the  texture  of  the  lung  is  developed  in  those  parts,  and 
distingoish  the  developed  cells  from  air  the  product  of  incipient 
or  advanced  putrebction,  by  applying  gentle  pressure  with  the 
finger.  In  lungs  free  from  putrefaction,  the  hydrostatic  test 
may  be  resorted  to,  to  ascertBin  their  degree  of  buoyancy,  as  a 
lough  measnre  of  the  quantity  of  air  they  contain. 

6.  Eiamine  tbe  heart  and  foramen  ovale ;  the  ductns  arterlosns 
and  veDosnsi  and  the  ombilical  arteries  and  vein.  Observe 
whether  these  parts  are  contracted,  and  to  what  eilenl,  or 
obliterated  ;  and  whether  they  contain  much  or  little  blood. 

6.  Eiamine  the  stomach  to  ascertain  whether  the  child  baa 
been  f^  nnng  t&t  this  purpose  tlie  testa  for  sngar,  milk,  and 
itHch;  if  thera  i>  any  appearance  of  inflammation  in  the  alt- 
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mentarj  canal,  test  its  contents  with  a  view  to  the  discovery  of 
pobon.  Note  whether  the  intestines  contain  meconium  and  in 
what  quantity,  and  whether  the  urinary  hladder  contains  urine. 

7.  Examine  the  hones  of  the  skull  hoth  at  vertex  and  hase,  in 
March  of  fractures.  Inspect  the  hrain  and  its  memhranes,  and 
note  any  effusion  of  hlood  or  serum.  Examine  the  spine- with  a 
view  to  the  discovery  of  dislocation  or  fracture  of  the  vertehrae. 

8.  Examine  the  suspected  female  in  order  to  ascertain  whether 
she  has  heen  recently  delivered,  and  how  long.  In  certain  cases, 
inqoire  into  the  state  of  the  woman's  mind. 

LEGITIMACY. 

A  child  horn  in  wedlock  is  presumed  to  have  the  mother's 
hnsband  for  its  father ;  hut  this  presumption  may  he  rehutted  by 
evidence  of  non-access,  or  of  impotence. 

There  are  several  circumstances  out  of  which  the  question  of 
legitimacy  may  spring.     1.  A  woman  may  bear  a  child  after  her 
husband  has  been  absent  more  th.m  nine  calendar  months;  and 
in  this  case  the  question  arises.  Does  the  period  of  utero-gestation 
admit  of  being  extended  beyond  this  the  usitalum  iemptu  pari- 
endi  ?     2.  A  woman  within  a  short  period  of  her  marriage  may 
bear  a  child  capable  of  being  reared,  and  here  the  question  arises, 
what  is  the  earliest  period  at  which  a  viable  child  may  be  bom  ? 
3.  A  woman  before  the  expiration  of  nine  Gilendar  months  from 
the  date  of  her  marriage,  say  in  the  7th  or  8th  month,  may  be 
delivered  of  a  child  having  the  size  and  appearance  of  one  at  full 
term  ;  and  it  may  become  a  question  whether  being  apparently 
80  mature,  it  could  have  been  of  the  supposed  age.     4.  A  woman 
may  give  birth  to  a  child  during  the  life-time,  or  after  the  death, 
of  her  husband,  he  having  been  at  the  date  of  the  conception  in 
snch  a  state  of  feebleness  or  disease,  or  imperfect  convalescence 
from  some  severe  malady,  as  to  raise  the  question  whether  he  could 
have  been  the  father  of  the  child.     5.  A  husband  dies  suddenly 
in  perfect  health,  and  shortly  after  his  death  his  wife  bears  an 
immature  child,  and  after  an  interval  a  second  at  full  term  or 
approaching  maturity,  and  here  the  question  arises  w  hether  the 
leoond  child  was  the  issue  of  a  superfoetation.     A  question   of 
paternity  may  also  arise,  where  there  is  no  doubt  of  the  child's 
legitimacy,  in  consequence  of  the  marriage  of  the  mother  to  a 
leoond  husband  immediately  after  the  death  of  the  first.     For 
cases  of  disputed  legitimacy  turning  on  the  alleged  impotence  of 
the  hnsband,  see  "  Impotence/'  p.  36.     The  questions  which  fall 
to  be  examuied  in  this  place  are  chiefly— 1.  The  Duralion  oj 
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Fregnancff.      2.  The  ViabUUy  qf  Children.     8.    SuperfcdO' 

I.  "DTTBLkTlGS  OF  VSEQVAJSrCl. 

Though  the  practice  of  our  ooorts  of  law  is  to  oonnder  fbrty 
weeks  as  the  more  usual  duration,  evidence  is  allowed  to  be  g^ven 
as  to  the  possibility  of  that  pwiod  being  extended. 

The  period  of  ntero^^^estation  in  the  human  subject  is  generaUj 
stated  at  9  calendar  moothsi  10  lunar  monthsi  40  weeks,  or  280 
days ;  and  we  often  meet  with  the  less  definite  expression  "  9 
months,  or  40  weeks."  But  there  is  a  material  difierence  be- 
tween 9  calendar  months  on  the  one  hand,  and  10  lunar  months, 
40  weeks,  or  280  days,  on  the  other ;  for  9  calendar  months  may 
connst  either  of  273,  274^  275,  or  276  days,  fidling  short  of  280 
by  from  4  to  7  days. 

Another  source  of  inaccuracy  springs  from  the  uncertainty 
attaching  to  more  than  one  means  of  fixing  the  date  of  concep- 
tion. These  means  are /oe<r  in  number.  1 .  Fectdiar  Sensations 
attending  conception.  2.  Cessation  of  the  Caiamenia,  3.  The 
Period  of  Quickening :  and  4.  A  single  Coitus, 

1.  Peculiar  Sensations  attending  Conception, — This  mode  of 
reckoning  is  open  to  the  objections  that  these  sensations  arc  not 
so  defined  as  to  be  recognised  by  those  who  conceive  for  the  first 
time ;  that  they  are  not  constant  in  their  occurrence  in  the  same 
female ;  and  that  they  do  not  take  place  at  the  exact  time  of  the 
conception. 

2.  Cessation  of  ihe  Catamenia, — To  this  mode  of  reckoning 
there  are  the  obvious  objections,  1.  That  the  catamenia  may  cease 
from  causes  other  than  conception ;  so  that  a  woman  who,  from 
some  such  cause,  ceases  to  menstruate,  and  conceives  immediately 
before  or  after  the  next  suppressed  ])eriod,  may  date  the  concep- 
tion  from  the  first  period.  2.  A  woman  may  menstruate  once,  or 
more  than  once,  after  conception.  In  the  first  case  the  reckoning 
would  exceed,  in  the  second  it  would  fall  short  of,  the  true  dura- 
tion. 3.  That  at  the  best  it  can  give  only  an  approximative  result ; 
for  if  we  assume  28  days  to  intervene  between  the  commencement 
of  one  menstrual  period  and  that  of  the  next,  there  may  be  an  in- 
terval between  the  termination  of  one  period  and  the  beginning 
of  the  next  of  nearly  28,  say  24,  days.  If  conception  be  assumed 
to  take  place  on  the  day  following  the  cessation,  and  we  reckon 
from  the  suppression,  the  calculation  would  fall  short  of  the  real 
duration  by  24  days.  If,  on  the  other  hand,  we  assume  concep- 
tion to  take  place  on  the  day  preceding  the  cessation,  and  we 
reckon  from  the  last  appearance  of  the  menses,  the  calcuUted 
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would  exceed  the  real  duration  by  the  same  period  of  24  days. 
To  avoid  this  possible  error  of  24  days,  the  expedient  has  been 
resorted  to  of  dividing  the  interval  into  two  parts,  and  reckoning 
from  the  division.  In  this  way  the  possible  error  is  reduced  to 
12  days.  In  those  cases  in  which  the  interval  is  contracted,  cither 
by  the  menses  continuing  for  several  days  or  recurring  every  three 
weeks,  or  every  fortnight,  the  possible  error  would  bo  less ;  and  it 
would  be  greater  in  those  in  which  the  interval  is  prolonged  to 
five  or  six  weeks,  or  even  two  months. 

3.  Period  of  Quickening. — This  starting-point  is  sufficiently 
condemned  by  the  fact  that  quickening,  when  it  is  perceived, 
occurs  at  very  variable  periods,  having  a  range  of  at  least  six 
weeks  (from  the  12th  to  the  18th),  and  if  we  combine  the  state- 
ments of  several  authors,  of  sixteen  weeks,  namely,  from  the  10th 
to  the  26th. 

4.  A  single  Coitus, — This  is  the  only  accurate  mode  of  reckon- 
ing ;  and  well-attested  facts  of  this  class  have  now  been  collected 
in  sufficient  number  to  prove  that  the  duration  of  pregnancy  is 
subject  to  much  variation,  and  to  a  marked  excess  above  280 
days. 

Fourteen  such  cases  yield  an  average  of  284,  a  minimum  of 
270,  and  a  maximum  of  293  days.  The  range  was  therefore  23 
days,  and  the  excess  above  280  days  13,  and  17  to  20  above  9 
calendar  months. 

Tlie  inference  drawn  from  cases  in  which  the  duration  of  preg- 
nancy is  fixed  by  a  single  coitus,  is  strengthened  by  analogous 
cases,  in  which  the  su<ldcn  death  of  a  husband,  or  the  date  of 
separation  from  his  wife,  is  used  to  determine  not  the  exact  but 
the  minimum  duration  of  pregnancy,  conception  being  assumed 
to  have  taken  place  on  the  very  day  of  death  or  departure.  27 
cases  in  which  the  duration  was  thus  fixed  by  single  coitus,  or  by 
gudden  death  or  departure  of  husband,  gave  an  average  of  284,  a 
minimum  of  2G0,  and  a  maximum  of  308  days.'^  The  range  was 
therefore  48  days,  the  excess  above  280  days  28,  and  the  excess 
above  9  calendar  months,  32  to  35  days. 

There  is,  therefore,  the  strongest  reason  to  regard  the  period  of 
utero-gestation  as  variable  and  not  fixed ;  and  also  to  expect  in- 
creased  divergence  with  an  increase  in  the  number  of  facts. 

These  views  derive  the  strongest  confirmation  from  the  analogy 
of  animals.  Formerly  their  period  of  gestation  was  also  held  to  be 
fixed;  and  it  was  stated  to  be  II  calendar  months  in  the  mare, 

*  The  caM  of  308  days  was  supplied  by  Mr.  Hewitt,  a  former  pupil  of 
Kinff'H  Collefre.  The  duration  was  ascertained  by  the  sudden  death  of  the 
husband.    Caaes  of  less  than  260  days  are  ezclade<C 
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and  9  in  tbe  coir.    Bat  tbu  is  now  aioerUined  to  htve  been  an 
error* 

The  well-known  obiervationi  of  M.  Temer,  which  extended  to 
102  mares  iind  160  cows,  give  the  following  striking  rosnlts  :^ 

Shortest: —        Mare  311  days.       Cow  241  days. 

Iiongest     .    •    •    M  994t    „  ^  d(^    „ 

Range  .    .    .    •    ^  88    „  «*  67    » 

Average  period     .    „  11  mths.  10    „  „  9  mths.  10    „ 

Earl  Spencer  made  a  still  more  eztenrive  series  of  observations 
on  764  oowsy*  with  these  results : — 

Shortest  period  (calf  living) 220  days. 

Shortest  period  (calf  reared) 242  ,, 

Longest  period 313  „ 

Range  (calf  living) 93  „ 

Range  (calf  reared) 71  „ 

Excess  beyond  260  days,  before  which  time  )      .  ^ 

a  calf  was  deemed  immature  .     .     .      )  " 

Excess  above  9  calendar  months       .     .  37  or  40  „ 

Excess  above  10  lunar  months 33  „ 

Average  duration 284  or  285  „ 

The  majority  of  instances  of  gestation  protracted  beyond  the 
average  period,  occurred  in  the  case  of  bull  calves,  the  numbers 
being,  of  cow-calves  90,  of  bull-calves  152. 

Thette  observations  of  M.  Tessier  and  Lord  Spencer  prove  that 
the  period  of  gestation  in  tbe  cow  and  horse,  which,  like  that  of 
the  human  subject,  was  formerly  regarded  as  fixed,  is  not  only 
Tariable,  but  that  the  extremes  are  widely  separated,  and  the 
longest  period  in  excess  of  the  average  by  considerably  more  than 
a  calendar  month. 

The  case  in  favour  of  a  variable  period  in  the  human  subject 
admits  of  being  strengthened  by  other  arguments.  All  the  func- 
tions of  tbe  human  body  that  have  been  carefully  examined,  such 
as  the  cutting  of  the  t€N?th,  the  pulse,  the  respiration,  are  found 
to  vary  within  wide  limits.  So  also  with  the  functions  more 
directly  connected  with  pregnancy :  the  cataracnia  may  appear 
at  any  age,  from  9  years,  or  earlier,  up  to  23  or  21-,  or  later ;  and 
they  may  continue  up  to  any  age  from  35  to  55,  or  even  later. 
They  may  also  recur  at  intervals  of  a  month,  six  weeks,  or  a  fort- 
night, and  the  periods  may  comprise  a  variable  number  of  days. 

•  See  tb« '  British  sad  Foreigii  Mcdiosl  BeTisw'  for  Jan.  1811. 
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Then,  again,  the  period  of  qaickening  varies  from  the  10th  or  12th 
to  the  18th  or  20th  week,  or  even  later;  and  child-bearing, 
which  has  usnally  ceased  by  45,  may  occur  as  late  as  54,  and 
poonbly  at  a  still  more  advanced  age. 

Another  argument  of  no  slight  force  in  favour  of  a  variable 
period,  and  of  its  possible  extension  beyond  the  limit  usually 
asagned,  is  found  in  the  &ct  that  the  advocates  of  a  fixed  period 
are  not  agreed  among  themselves  as  to  what  that  period  is.  Of 
the  seventeen  medical  men  examined  in  the  Gardner  Peerage 
case,  five  advocated  a  fixed  period,  and  opposed  the  idea  of  pro- 
tracted gestation ;  but  all  of  them,  with  the  exception  of  Sir 
Charles  Clarke,  who  fixed  it  at  40  weeks  or  280  days,  stated  the 
duration  differently,  and  were  forced  to  admit  a  greater  or  less 
deviation  from  a  fixed  standard.  Dr.  Gooch  stated  it  at  from  a  day 
or  two  before  to  a  day  or  two  after  9  calendar  months,  and  Dr. 
Davis  at  a  day  or  two  under  9  calendar  months;  while  Dr.  Bleg- 
borough  allowed  an  interval  of  from  39  to  40,  and  Mr.  Pennington 
of  from  37  to  40  weeks. 

But  while  five  of  the  seventeen  medical  men  supported  the 
opinion  that  the  period  of  gestation  was  fixed,  or  nearly  so,  twelve 
believed  that  it  might  be  protracted  to  9^,  10,  or  11  calendar 
months,  or  (288—290)  (304^306)  (334—337)  days. 

The  balance  of  authority,  both  ancient  and  modern,  may  be 
also  adduced  in  support  of  the  theory  of  a  variable  period,  and 
of  possible  extension  of  pregnancy  beyond  the  280  days. 

To  the  foregoing  arguments  may  be  added  the  fact,  that  legal 
decisions  in  this  country  have  been  favourable  to  protracted  ges- 
tation,  and  that  the  same  may  be  said  of  the  decisions  and  even 
of  the  laws  of  other  countries.  Thus  the  Code  Napoleon  allows 
800,  and  the  Prussian  law  302  days,  and  there  has  been  a  deci- 
sion in  the  United  States  in  favour  of  317  days.* 

The  period  of  utero  gestation,  therefore,  being  subject  to  varia- 
tion, and  admitting  of  extension  beyond  280  days,  a  question  now 
arises  as  to  the  limit  of  that  extension.  What  is  the  longest 
possible  duration  of  pregnancy  ? 

The  14  cases  fixed  by  a  single  coitus  give,  it  will  be  seen,  a 
maximum  of  293  days ;  while  the  27  based  jointly  on  a  single 
coitus,  and  the  death  or  absence  of  the  husband,  extend  the 
period  to  308  days.  One  of  two  cases  by  Prof.  Simpson  brings 
the  figures  up  to  313  days,  and  two  cases  by  Murphy  up  to  314 
and  324  days  respectively. 

The  question,  of  the  extent  to  which  the  period  of  utero-gesta- 
tion  may  be  protracted  beyond  280  days  assumed  a  definite  shape 

*  *  Amcrlean  Jcmmal  of  Medical  Sdeoce,'  October,  1816. 
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in  the  celebrated  Gkurdner  Peerage  case,  of  which  the  fbUowing  is 
a  brief  outline. 

In  the  month  of  March,  1796,  Alan  Hyde  Gardner,  afterwards 
Lord  Gardner,  a  captain  in  the  navy,  was  married  to  Miss  Ad- 
derley ;  and  they  cohabited  as  man  and  wife  till  January,  1802, 
(except  during  the  occasional  absence  of  the  husband).  On  or 
about  the  30th  of  January,  Captain  Gardner  took  leave  of  his 
wife,  sailed  a  few  days  afterwards  for  the  West  Indies,  and  did 
not  return  to  England  till  the  10th  of  July  in  the  same  year, 
his  wife  remaining  in  England  during  the  whole  of  that  period. 
Towards  the  end  of  the  year  1801,  when  Captain  Crardner 
was  absent  on  his  Majesty's  service,  his  wife  entered  into  an 
adulterous  conversation  with  Henry  Jadis,  Esq.,  whidi  Captain 
Gardner  ^d  not  discover  till  June,  1803 ;  after  which  time  he 
did  not  have  any  intercourse  whatever  with  his  said  wife.  On  the 
8th  of  December,  1802,  she  was,  without  the  knowledge  of  Cap- 
tain Gardner,  delivered  of  a  male  child,  afterwards  baptised  by 
the  name  of  Henry  Fenton  Gardner.  In  Easter  Term,  1804, 
Captain  Gardner  brought  his  action  in  the  Court  of  King^s  Bench 
against  Henry  Jadis,  for  criminal  intercourse  with  Maria  Eliza- 
beth Gardner,  and  obtained  a  verdict  for  1000^.  damages.  He 
also  obtained  a  sentence  of  divorce  in  the  Consistory  Court,  and 
the  marriage  was  subsequently  dissolved  by  Act  of  Pariiament. 
Baron  Gardner  died  on  the  30th  December,  1808,  leaving  Captain 
Gardner  his  eldest  son  and  heir,  who  thereupon  succeeded  to  the 
barony,  as  Alan  Hyde,  Lord  Gardner.  0^  the  10th  of  April, 
1809,  he  was  married  to  the  Honourable  Charlotte  Smith, 
daughter  of  Lord  Caringtou,  and  by  her  had  issue  an  only  son» 
Alan  Legge  Gardner,  bom  on  the  29th  of  January,  1810,  and 
one  daughter.  Alan  Hyde  Lord  Gardner  died  the  27th  of  De- 
cember, 1815,  leaving  Alnn  Legge  Gardner  successor  to  the  title. 
Henry  Fenton  Gardner  attained  the  age  of  twenty-one  in  the 
month  of  December,  1823 ;  and  Alan  Legge  Gardner,  being  an 
infant  of  about  fourteen  years  of  age,  petitioned  his  Mig'esty  for 
a  recognition  of  his  right  to  the  title  by  letters  patent,  or  by 
ordering  his  name  to  be  entered  on  the  Parliament  Roll  as  a 
minor  peer.* 

It  was  proved  on  the  trial  that  there  was  a  possibility  of  access 
on  the  30th  of  January,  1802 ;  from  that  date  to  the  7th  of 
February,  and  on  or  after  the  11th  of  July.  Hence  the  three 
questions  proposed  to  the  medical  witnesses : — 

1.  Could  a  child  bom  on  the  8th  of  December  have  been  the 

• 

*  This  account  is  abbreviated  from  Le  Marchanfs  history  of  the  case. 
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fruit  of  aeznal  intercoaree  on  the  30th  of  January,  being  311 

dftji? 

2.  Coold  a  child  born  on  the  8th  of  December  have  been  the 
froit  of  sexual  intercoorse  on  the  7th  of  February,  being  304  days  ? 

8.  Coald  a  child  bom  on  the  8th  of  December,  and  living  to 
manhood,  have  been  the  fruit  of  sexual  intercourse  on  or  after 
the  11th  of  July,  a  period  of  150  days,  or  two  or  three  days  short 
of  five  calendar  months  ? 

The  first  two  questions  may  be  reduced  to  one,  so  as  to  give 
the  following  alternative : — if  the  child  were  legitimate,  he  must 
have  been  either  a  150  days'  child,  or  a  304  or  311  days'  child 
(one  calendar  month  and  two  or  nine  days  beyond  the  usitatum 
iemput  pariendi).  The  latter  alternative,  viz.,  gestation  pro- 
tracted to  the  304  or  311  days,  was  the  one  chiefly  insisted  on  in 
this  celebrated  trial.  The  case  was  not  decided  by  the  medical 
evidence,  but  by  the  adultery  of  the  mother  of  Henry  Fenton 
Jadis.  This  having  been  proved,  the  claim  of  the  petitioner, 
Alan  Legge  Gardner,  was  allowed.* 

n.  TIABILITY  OF   CHILDBEN. 

The  question.  What  is  the  shortest  period  of  gestation  at  which 
a  viable  child  may  be  bom  ?  was  raised  in  the  Jardine  case, 
whidi,  though  leas  known  than  the  Ghirduer  Peerage  case,  is 
equally  interesting,  as  no  less  than  14  medical  men,  and  a  still 
greater  number  of  non-profes^oual  witnesses  gave  their  evidence. 
In  this  case,  too,  there  was  great  difference  of  opinion  among  the 
skilled  witnesses.  The  evidence  of  Drs.  Alison  and  Christison 
was  admitted  as  Lecturers  on  Forensic  Medicine,  whose  attention 
bad  been  directed  to  the  question  involved ;  and  it  may  be  safely 
affirmed,  that  Dr.  Christison  threw  more  light  upon  the  case  than 
all  the  other  witnesses  put  together. 

The  following  is  a  short  abstract  of  this  case  : — 

The  defendant  was  married  on  the  3rd  of  March,  1835 ;  and 
on  the  24th  of  Aug^t  following,  his  wife  was  delivered  of  a  girl, 
who,  supposing  her  to  have  been  the  fruit  of  sexual  intercourse  on 
the  day  of  the  marriage,  was  only  174  days,  or  5  calendar  months 
and  21  days  old.  The  infant,  which  was  undoubtedly  immature, 
though  to  what  degree  could  not  be  determined,  died  on  the  20th 
of  March,  1836,  having  survived  about  seven  months. 

The  libel  charged  the  defendant  with  having  committed  forni- 
cation with  his  wife  before  nuurriage.     A  great  many  witnesses 

*  For  filler  porticalan  consult  Dr.  Lyall's  sommary  of  the  '  Medical  Evi- 
denee  relative  to  the  Doration  ot  Human  Pregnancy,  as  ^veo  on  the  Gardner 
PeenfeCase.' 
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were  celled,  lome  to  prove  the  poenbility  of  eexnel  interooiine 
before  marriage,  others  to  show  that  the  cfaSld,  ihongh  imall  and 
fteble,  was  not  immataro^  or  at  least  not  so  immatare  as  the  date 
of  the  marriage  woold  make  it ;  and  others  to  qpeak  to  the  hn- 
poenbility  or  improbability  of  a  child  sorTivii^  at  that  early 
period.  The  extent  to  wUch  the  allegations  of  the  libel  wece 
made  good,  and  the  Tsgne  nature  of  the  evidenoe  adduced  in 
thdr  support,  will  appear  by  the  following  extract  from  the 
decision  of  the  Presbytery,  No?ember  7th,  1888; — ^"That  the 
testimony  of  the  several  witnesses,  both  with  respect  to  matters 
of  fiict,  viz.,  the  appearance  of  the  child  at  birth,  Ac^  and  also 
with  respect  to  the  opinions  of  mecUoal  men  regarding  the  fia- 
bility  of  such  a  premature  child  as  the  child  in  qoestioD  is  said  to 
be,  is  of  such  an  opponte  and  oontra^otoiy  natore,!  that  the 
Presbytery,  with  their  present  light,  have  great  difficulty  in 
coming  to  any  decision  on  these  points.  The  Presbytexy,  there- 
fore, agreeably  to  a  common  maxim  of  law,  Satws  est  impunit«m 
relinquif  acinus  nocentis  quam  innocentem  damnari,  find  the  libel 
not  proven."* 

The  principal  points  established  by  the  general  and  medical 
evidence  in  relation  to  Mrs.  Jardine  and  her  infant  were,  that 
she  had  menstruated  as  usual  the  week  previous  to  her  marriage ; 
that  she  was,  both  before  and  after  ber  marriage,  in  a  very  weak 
state  of  health ;  that  she  was  herself  a  seven  months'  child ;  that 
she  bad  a  second  child,  a  daughter,  which  she  believed  to  have 
been  bom  *' just  about  the  commencement  of  the  eighth  month 
of  her  pregnancy,"  and  that  she  had  not  provided  baby -linen  for 
this  child.  As  regards  the  infant,  the  evidence,  though  contra- 
dictory on  many  points,  showed  that  it  was  snuill  (it  weighed 
three  pounds  when  bom),  very  feeble,  and  decidedly  immature, 
though  no  data  were  adduced  to  show  the  degree  of  immaturity. 
It  required  to  be  nursed  with  care,  but  not  with  those  extreme 
precautions  for  preserving  warmth,  which  seem  to  have  been 
absolutely  necessary  in  the  cases  of  Drs.  Rodman  and  Outrcpont, 
presently  to  be  described. 

Tlie  special  question  raised  in  the  Jardine  case  was  this — 
Could  a  child  born  174  days,  or  five  calendar  months  and  twenty - 
one  days,  after  marriage,  be  reared  to  the  age  of  seven  months  ? 
and  the  general  question  suggested  by  the  case  is — What  is  the 
earliest  period  of  gestation  at  which  a  viable  child  may  be  bom  ? 

•  *  Record  of  the  ProoeediDfrs  in  the  reference  hy  the  Synod  of  Fife,  to  the 
Venerable  the  General  Aitserobiy  of  the  Church  of  Scotland,  in  May,  1839,  of 
the  Case  of  Mr.  I'homas  Barclay,  Town  Clerk,  and  Nine  of  the  Parishioners 
of  Kinghom,  against  the  Reverend  Fergoi  Jardine.'    Edinburgh,  1839. 
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Now  it  is  uniTemlly  admitted  that  a  child  may  be  bom  and 
reared  to  manhood  as  early  as  the  seventh  month ;  and  as  gene- 
rally  bdieved  that  a  viable  child  cannot  be  bom  before  five 
caloidar  months,  or  150  days. 

To  test  the  soondneas  of  this  opinion,  and  to  ascertain  the 
earliest  date  at  which  a  child  may  be  born  alive  and  reared,  we 
must  oonnder  two  distinct  orders  of  facts.  1.  Facts  which  afford 
a  presamption  in  favour  of  early  viability  by  showing  that  infants 
bOTn  alive  at  an  early  period  have  survived  a  few  hours  or  days ; 
and  2.  Facts  of  the  same  order  relating  to  infants  that  have  been 
reared  to  adult  age,  or  to  such  an  age  as  affords  reasonable  pre- 
sumption in  fisvour  of  their  having  attained  that  age. 

1.  To  this  first  class  belong  such  cases  as  those  of  Mr.  Thom- 
son,* in  which  an  infant  of  the  estimated  age  of  5  months,  sur- 
vived 3^  hours;  of  Christison.t  in  which  one  of  167  days  old 
survived  8^  hours;  of  Bucholtz,^  in  which  one  of  189  days  old 
survived  2  days;  of  Kopp,§  in  which  one  of  182  days  survived 
4^  days;  and  of  Fleiscltmann,||  in  which  one  of  168  days  sur- 
vived 8  days. 

Dr.  Bonnar^  has  compiled  a  table  comprising  no  less  than 
112  cases  of  infants  bom  alive  at  periods  varying  from  120  to 
210  days ;  and  if  from  this  collection  of  facts,  more  or  less  well 
authenticated,  we  omit  39  cases  of  infants  born  at  210  days,  and 
about  which  there  need  be  no  dispute,  there  remain  73  infanta 
bom  alive  at  various  ages  from  198  down  to  120  days.  Of  these 
9  had  attuned  ages  ft*om  191  to  198  days ;  4  had  reached  190 
days;  3  from  183  to  189;  38  were  180  days  old;  3  from  174  to 
178 ;  5  from  165  to  168 ;  1,  158 ;  8  of  the  age  of  150  days ;  and 
5,  various  ages  from  120  to  147  days.  Out  of  the  large  group 
of  infimts  bom  at  180  days,  18  survived  their  birth  from  5  minut^ 
to  16  hours;  6  lived  one  day;  3  from  5  to  11  days;  1,  six  weeks; 
2,  four  months ;  and  the  remainder  (7  in  nimiber)  1  year,  2  years, 
and  15  years  respectively.  Of  the  8  infanta  of  the  reputed  age 
of  150  days,  2  barely  lived,  two  lived  3  minutes ;  one,  2  hours ; 
one,  24  hours ;  one,  6  days ;  and  one,  19  years.  The  group  of 
five  cases  bom  prior  to  the  150th  day  comprises  one  of  120  bom 
alive ;  one  of  125  surviving  six  hours ;  one  of  147,  living  12  hours ; 

*  Of  Alva,  Stirlingshire,  qnoted  by  Beck. 

t  Evidence  in  the  Jardine  case. 

X  Beltrige  iL  1C4.  §  Jahrhach,  ill.  128. 

H  Henke'B  Zeltechrift,  vi.  12. 

5  '  A  Critical  Inqoirr  regarding  SoperfoBtAtion,  with  cases.'    By  Oeorge 

Ltodssj  Bonnar,  M Ji.,  Capar,  Fife :  '  Sdinbargh  Medical  Joornal,'  Janoary, 
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«|tk)  gt*  l^  (Rodman's  case),  21  months ;  and  one  of  135  (Capn- 
\g«L\i  vaa^  of  Fortunio  Liceti),  living  to  80  yean  of  age ! 

tti  'rU«  teoond  claaa  comprises  the  three  leading  cases  by  Rod- 
MMtt  i^utrepont,  and  Belloc,  which  will  presently  be  more  closely 
^lOiilned.  Of  the  facts  of  the  first  order  it  may  suffice  to  state 
Ihat  there  is  nothing  in  the  accompanying  history  of  weights  and 
measures  to  militate  against  the  authors'  estimates  of  the  period 
of  gestation  at  which  the  several  in&nts  had  arrived ;  while,  on 
the  other  hand,  in  the  Jardine  case,  the  wdght  of  8  lbs.  stated  to 
belong  to  a  child  bom  at  174  days,  or  before  the  oompletion  of 
the  6th  month,  is  a  pound  in  excess  of  the  highest  weight  of  any 
of  the  five  infiints  in  the  first  group ;  and  exceeds  the  weights 
given  at  p.  77,  with  the  exception  of  the  very  doubtfiil  instance 
of  3  lbs.  13  oz. 

But  small  length  and  weight  are  but  two  ngns  of  immaturity 
among  several  which  are  at  least  equally  deserving  of  attention, 
such  as  the  high  position  of  the  centre  of  the  body,  the  dispro- 
portionate size  of  the  head,  and  wide  separaUon  of  the  fbntaneUes ; 
the  presence  of  the  membrana  pupillaris ;  the  non-descent  of  the 
testicles;  the  prominence  and  deep  red  colour  of  the  parts  of 
generation;  the  intense  red  colour,  mottled  appearance,  and 
downy  covering  of  the  skin;  the  nails  not  formed;  the  scanty 
deposit,  or  total  absence,  of  sebaceous  matter  on  the  skin;  the 
feeble  movements  and  cries;  the  inability  to  suck;  the  necessity 
of  artificial  heat;  the  almost  unbroken  sleep;  the  rare  and  imper- 
fect discharges  of  urine  and  meconium ;  and  the  closed  state  of 
the  eyelids,  mouth,  and  nostrils. 

These,  on  the  other  hand,  are  signs  of  maturity  :^ 

Strong  movements  and  cries  as  soon  as  the  child  is  bom ; 
the  body  of  a  clear  red  colour,  and  well  coated  with  sebaceous 
matter;  the  mouth,  nostrils,  eyelids,  and  ears  perfectly  open  ;  the 
skull  having  some  firmness,  and  the  fontanelles  not  far  apart ; 
the  hair,  eyebrows,  and  nails  perfectly  developed ;  the  testicles 
descended ;  the  free  discharge  of  the  urine  and  meconium  a  few 
hours  after  birth ;  and  the  power  of  suction,  indicated  by  the 
seizure  of  the  nipple  or  a  finger  placed  in  the  mouth. 

By  comparing  these  descriptions  with  some  of  the  more  re- 
markable recorded  cases,  we  shall  see  that  there  is  reason  to  be- 
lieve in  the  occasional  survivorship  of  very  immature  infants.  Of 
the  three  cases  mentioned  in  group  2,  the  cases  of  Drs.  Rodman 
and  Outrepont  are  deserving  of  special  consideration. 

Dr.  Rodman,  after  describing  the  mother  as  "cautious," 
"aooorate,"  and  trustworthy,  and  stating  that  she  had  borne  five 
diOdrsD,  and  "  was  confident  that  the  period  of  her  gestation  was 
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le§8  tiian  nineteen  weeks,"  says,  that  premature  labour  was 
farougbt  on  by  fatiguing  exertions,  and  that  she  v^im  delivered 
of  a  living  male  infant. 

Not  daring  to  wash  the  child,  it  was  quickly  wiped  and  wrapped 
in  flannel,  with  only  an  opening  near  the  mouth  for  the  admission 
of  air ;  and  it  was  taken  into  the  warm  bed  with  the  mother. 
Though  the  child  was  weak,  no  feeding  was  attempted  till  after 
the  lapse   of  twelve  hours.     ''The  nourishing  heat  with  the 
mother  in  bed  was  relied  on."     The  next  day,  the  head,  body, 
and  extremities  were  surrounded  with  fine  cotton-wool,  pressed 
like  doth,  to  the  thickness  of  two  or  three  rolls,  and  over  that 
the  flannel  as  before ;  and  again  the  child  was  given  to  the  mother 
in  bed.     Even   with   this  dress,  he  could  not  be  kept  warm 
enough ;  and  as  he  soon  became  weaker  when  exposed  to  the  heat 
of  a  fire,  whilst  the  warmth  of  the  mother  enlivened  and  strength- 
ened   him,  he  was  kept  warm,  by  the  mother  and  two  other 
females  lying  in  bed  with  him  by  turns  for   more  than  two 
months.  After  this  he  could  be  left  alone  from  time  to  time,  but 
was  sUU  undressed  very  cautiously.   It  was  not  till  be  was  three 
weeks  old  that  the  length  and  weight  of  the  body  could  be 
aacertidned.     The  length  was  found  to  be  13  inches,  the  weight 
1  Ib.lSoz,  avoirdupois.     It  was  extremely  difficult  to  get  the 
diild  to  swallow  nourishment  the  first  week ;  the  yellow  gum  soon 
came  on,  and  the  thrush  seized  him  severely  on  the  eighth  day, 
and  lasted  till  the  end  of  the  third  week.    During  the  first  week 
he  was  fed  vrith  two  or  three  teaspoonfuls  of  toasted  bread  boiled 
with  water,  sweetened  and  strained  through  fine  linen ;  in  the 
second  week  twenty  drops  of  beef- tea  were  added,  and  small  doses 
of  castor-oil  were  administered.     At  the  end  of  three  weeks  he 
beg^  to  swallow  teaspoonfuls  of  his  mother's  milk,  and  two  days 
after  made  efforts  to  suck.     The  mother's  milk  was  gp-adually 
substituted  for  the  panada,  which  was  still  given  occasionally 
with  a  few  drops  of  port  wine.     Under  thli  careful  manage- 
ment he  attained  the  age  of  four  months,  and  his  health  and 
excretory  functions  were  peculiarly  regular.     Five  months  after 
this,  as  we  find  from  a  second  paper  by  Dr.  Rodman,*  this  child 
was  still  doing  welL     In  this  paper  he  describes  the  mother  as 
tall,  robust,  and  healthy,  and  again  states  that  she  had  a  pecu- 
liarly accurate  knowledge  of  the  time  of  her  previous  g^tations, 
and  did  not  hesitate  still  to  affirm,  that  the  period  in  this  instance 
was  rather  under  nineteen  weeks.'f' 

*  '  Ed.  Ked.  and  Sorg.  Joamal,'  vol.  xU. 
t  Caae  of  a  thfid  bom  between  the  fourth  and  fifth  month,  and  brooght  up. 
Bt  John  Rodman,  M.D.,  Paisley,  *  Ed.  Med.  and  Sorg.  Journal,'  voL  xi.p.446. 
The  fhcto  of  this  case  were  attested  by  Mr.  White  orFaisl^y. 
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Dr.  JaniM  Hamilton,  in  hit  etrldenea  in  the  JarduMoue,  stotes 
that  this  infiint  lived  a  year  and  nine  months ;  hot  that  from 
circnmstanoes  mentioned  to  him  bj  Dr.  Rodman,  he  had  always 
thoiigfat  that  there  was  some  mistake  in  the  woman^s  reekoiidng, 
and  that  the  infant  was  a  dwarf,  being  oonsderaUy  smaller  thim 
those  puny  infants  bom  witlun  the  six  months^  whom  he  had 
seen  drag  on  a  miserable  existence  fiv  fimr  or  Ave  days. 

It  most  be  admitted  that,  in  this  instance,  an  extremely 
fteble  and  immature  child  was  reared  by  Tory  jodidons  treat- 
ment, and  that  the  mother's  estimate  of  the  age  was  at  least  as 
likely  to  be  correct  as  snch  esttmates  erer  can  be.  The  length 
and  weight  of  the  child,  too^  are  in  keeping  with  the  other 
lengths  and  weights  giren  at  p.  74^  and  they  will  be  fimnd  to 
coincide  with  the  extreme  weight  wid  length  of  the  tables  at 
pp.  77,  78.  The  absence  of  any  description  of  the  appearances 
presented  by  the  child  prevents  ns  from  detormining  its  deg^ree 
of  immaturity.  It  might  have  been  a  five  months'  child,  bat 
there  is  no  ground  for  supposing  it  to  have  been  bom  before  the 
completion  of  the  fifth  month. 

The  case  related  by  Dr.  Outrepont,  of  Bamberg,  is  very  valu- 
able, for  it  is  the  only  quite  unequivocal  instence  on  record  of  tho 
rearing  of  a  six  months'  child.  The  particulars  are  given  so 
fully,  and  with  such  precision,  that  even  Henke,  who  previously 
denied  the  possibility  of  such  an  inddent,  candidly  admitted  that 
Ontrepont's  case  is  an  unequivocal  example.*  The  eridenee  is 
complete  both  as  derived  from  the  date  of  impregnation,  and 
fh>m  the  structure  and  history  of  the  child.  The  mother,  a 
young  woman,  who  had  always  been  perfectly  regular,  men- 
struated as  usual  ten  days  after  her  marriage,  and  was  subse- 
quently repeatedly  connected  with  her  husband.  About  a  fort- 
night after  this  menstruation,  she  became  changed  in  appearance, 
and,  for  the  first  time  in  her  life,  had  frequent  attecks  of 
Tomiting  and  fiiinting.  These  symptoms  continued,  but  the 
catemonia  did  not  return :  and  about  twenty  weeks  after  their 
last  appearance,  she  felt  the  first  movements  of  the  child.  Five 
weeks  after  this  she  was  seized  with  labour-pains  and  hemor- 
rhage ;  and  Dr.  Outrepont,  having  ascertained  that  this  proceeded 
from  the  placente  being  attached  to  the  os  uteri,  encouraged  the 
labour,  and  brought  it  to  a  prosperous  conclusion.  The  evidence 
of  this  child  being  not  more  than  twenty-five  weeks  old,  is  as 
strong  as  it  is  reasonable  to  expect.  The  stete  of  the  child  at 
birth  was  still  more  unequivocal.     It  was  a  boy,  and  breathed 

•<ZdtMhrift,'Ti.27. 
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immediatelj  on  being  born ;  measured  thirteen  and  a  half  inches, 
and  wdgbed  one  poond  and  a  half.  Its  skin  was  covered  with 
mooth  lank  down,  and  was  mach  wrinkled.  The  extremities 
were  extremelj  small  in  proportion  to  the  trunk,  and  were  kept 
ooostantly  bent  over  the  body,  as  in  the  fcetus  in  the  womb. 
The  nails  of  the  fingers  and  toes  were  like  white  folds  of  skin, 
the  testicles  were  still  within  the  belly,  and  the  papillary  mem- 
brane was  entire.  The  child  whined  but  could  not  cry ;  slept 
almost  constantly ;  woke  only  once  a  day ;  seldom  opened  its 
eyelids,  and  was  obviously  insensible  both  to  light  and  sound. 
The  first  discharge  of  urine  took  place  on  the  seventh  day,  and 
the  first  evacuation  of  the  bowels  on  the  ninth.  Subsequently 
the  urine  was  voided  once  in  forty-eight  hours,  and  the  feeces 
every  two  or  three  days.  The  child  was  placed  in  a  basket 
filled  with  wool,  kept  in  a  uniform  temperature,  and  moved  with 
g^reat  care.  For  some  time  it  was  fed  with  the  spoon  on  diluted 
milk  and  sugar.  In  four  weeks  the  down  began  to  drop  off 
from  the  skin.  In  fifteen  weeks  the  wrinkles  had  disappeared 
from  the  skin,  and  the  length  was  increased  an  inch  and  three 
quarters.  From  this  time,  which  corresponded  with  the  fortieth 
week  after  impregnation, — that  is,  with  the  full  period  of  utero- 
gestation, — it  made  rapid  advances ;  sleeping  less,  eating  more, 
crying  strongly,  and  becx)miug  evidently  sensible  to  sound,  and 
pleased  with  the  light.  MThen  fourteen  months  old,  it  was  of 
the  weight  and  stature  of  a  child  bom  at  full  term.  In  the 
eighteenth  month,  the  testicles  descended  into  the  scrotum.  The 
teeth  began  to  appear  early  in  his  third  year.  He  did  not  begin 
to  walk  till  half  a  year  later ;  and  then  differed  from  other  chil- 
dren of  the  same  age,  not  only  in  size,  but  also  in  the  singularly 
old  expression  of  his  countenance.  When  Dr.  Ontrepont  saw 
him  in  I8I6,  he  was  eleven  years  of  age,  was  as  big  as  a  boy  of 
seven  or  eight,  and  had  just  begun  to  read  and  write.* 

In  this  case  also  the  length  and  weight  are  in  keeping  with 
the  lengths  and  weights  given  at  p.  75,  and  much  within  the 
extremes  given  in  the  tables  at  pp.  77,  78  ;  and  the  signs  of  im- 
maturity are  so  well  marked  and  so  minutely  described  as  to  be 
decisive  of  the  possibility  of  rearing  a  child  born  before  the  end 
of  the  sixth  solar  month,  or  26  weeks. 

ni.  BUFEBFCETATION. 

Superfoetation  means  the  conception  of  a  second  embryo  during 
the  gestation  of  the  first,  the  products  of  the  two  conceptions 
bang  bom  either  at  the  same  or  at  different  times. 

*  This  case  b  taken  firom  Dr.  Chrittiaon's  evidence  on  the  Jsrdine  case 
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Some  light  is  thrown  upon  this  question  hj  more  than  one 
well-anthenticated  one  in  which  a  woman  has  heen  delivered  of 
twins  of  diffisrent  cokmrs,  hoth  Ailly  formed.  The  following  are 
taken  from  many  amilar  ones  quoted  or  referred  to  bj  Beds : — 
A  fomale  at  Charleston,  in  Sooth  Carolina^  was  deHTered  in  1714 
of  twins,  within  a  Tery  short  time  of  esdi  other.  One  was  blabk, 
and  the  other  white.  She  oonfossed  that  on  a  particolar  day, 
immediately  after  her  hosband  had  left  his  bed»  a  negro  entered 
her  room,  and  by  threatening  to  murder  her,  had  oonneetion  with 
her.  Tlds  case  is  related  on  the  authority  of  Buffim.  Dr.  Moeeley 
mentions  the  following  as  occurring  witUn  his  tune  at  Shortwood 
estate,  in  the  island  of  Jamaica : — A  negro  woman  brought  forth 
two  children  at  a  birth,  both  of  a  nie ;  om  a  lu^ro,  ike  ciher  a 
mmUato,  She  explained  the  occnrrenoe  by  stating  that  she 
suffered  the  embraces  of  a  white  man  belong^g  to  the  estate 
directly  after  her  black  husband  had  quitted  her.  A  case  of  triplets 
of  three  different  colours  may  be  omitted  as  resting  on  insufficient 
authority. 

These  are  cases  in  which  the  two  mature  children  are  brought 
into  the  world  differing  in  nothing  but  colour  from  children  of 
one  fiither  and  one  conception.  There  is  another  clam  of  cases 
equally  easy  to  believe  and  understand,  in  which  the  birth  of  two 
children  is  separated  by  a  short  interval,  or  by  an  interval  closely 
corresponding  to  their  relative  sixe  and  development,  on  the  sup- 
position of  their  being  twins.  Of  the  former  class  of  cases  the 
following,  cited  by  Beck,  from  the  Connlia  of  Zacchias,  is  an 
example :— J.  X.  Sobrejus  lost  his  life  in  a  quarrel,  leaving  his 
wife  pregnant.  Eight  months  after  his  death  she  was  delivered 
of  a  still-bom  deformed  child.  Her  abdomen  remained  large,  and 
was  supposed  to  contain  a  second  infant,  but  the  efforts  made  to 
procure  delivery  proved  frintless.  One  month  and  a  day  there- 
after, the  widow  was  agaui  taken  in  labour,  and  brought  forth  a 
perfect  living  chUd.  The  relations  of  the  husband  contested  its 
legitimacy,  on  the  ground  that  it  was  the  fruit  of  a  superfoeta- 
tion,  and  Zacchias  was  consulted.  He  agreed  that  the  two  infants 
could  not  have  been  the  product  of  one  conception,  since  the 
interval  between  their  birth  was  so  great:  but  gave  it  as  his 
opinion,  that  the  firtt  was  the  product  of  a  superfoetation,  and 
conceived  a  month  after  the  other.  As  the  husband  died  sud- 
denly while  in  a  state  of  perfect  health,  his  opinion  preserx'ed  the 

with  slterationi  and  additions  tairgetted  by  the  perai>al  of  the  case  in  the 
'Zdtschrift  for  die  Staatsarz,'  vi.  19.  It  may  be  well  to  state  that  Dr. 
ChrisUaon  admitted  the  possibility  of  a  child  born  after  174  days  being 
reared. 
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dianeter  of  tbe  mother,  and  her  leg^  righta.  Zacchias  seems, 
in  this  ease,  to  have  chosen  the  most  improbable  of  two  sappo- 
atioiis;  for  it  is  certainly  more  easy  to  suppose  that  the  birth  of 
twins,  the  prodnct  of  the  same  conception,  may  take  place  at  two 
different  times,  than  that  they  should  be  the  products  of  two 
different  conceptions;  and  it  is  difficult  to  understand  on  what 
data  he  based  his  opinion  that  the  child  first  bom  was  the  last  con- 
ceived. In  all  such  questions,  the  vrisest  course  is  to  prefer  that 
interpretation  which  involves  tbe  least  difficulty,  and  is  most 
conastent  with  experience.  Now  the  expulsion  of  twins  at  dif- 
ferent times  is  allowed  to  be  a  common  event,  of  which  examples 
are  to  be  found  in  most  works  on  midwifery.  The  most  feasible 
opinion,  then,  seems  to  be,  that  this  was  a  case  of  twins  conceived 
at  the  same  time,  but  of  which  one  died,  and  was  discharge, 
before  the  other. 

But  there  are  cases  which  do  not  admit  of  so  easy  an  explanation, 
and  which  certainly  countenance  the  theory  of  a  double  conception. 

The  wife  of  Raymond  Villard,  of  Lyons,  married  at  twenty- 
two,  and  became  pregnant  at  the  end  of  five  years,  but  had  an 
abortion  at  the  seventh  month,  on  the  20th  of  May,  1779.  She 
conceived  again  within  a  month ;  and  on  the  20th  of  January, 
1780,  eight  months  after  her  delivery,  and  seven  months  from 
her  second  conception,  she  was  suddenly  delivered  of  a  daughter. 
This  delivery  was  not,  however,  followed  by  the  usual  symptoms- 
no  milk  appeared,  the  lochia  were  wanting,  and  the  abdomen 
did  not  diminish  in  size.  It  was  accordingly  found  necessary  to 
procure  a  nurse  for  the  child.  Two  surgeons  who  visited  the 
female  were  at  a  loss  with  respect  to  her  situation,  and  consulted 
Desgranges,  who  declared  that  she  had  a  second  child  in  the 
womb.  Three  weeks  after  her  delivery  she  again  felt  the  motions 
of  a  fcetns;  the  abdomen  again  increased  in  size,  and  on  the  6th 
of  July,  of  the  same  year,  1780  (five  months  and  sixteen  days 
after  the  first  birth),  she  was  again  delivered  of  a  living  daughtOT. 
The  milk  now  appeared,  and  she  was  able  to  nurse  the  child. 
Desgranges,  after  stating  his  firm  conviction  that  these  two  chil- 
dren were  conceived  at  an  interval  of  some  months,  adds,  that 
this  second  child  could  not  have  been  conceived  after  the  delivery 
of  the  first,  inasmuch  as  no  sexual  intercourse  took  place  between 
the  husband  and  wife  till  twenty  days  after,  whidi  would  have 
made  the  age  of  the  second  child  only  four  months  twenty-seven 
days.  On  the  19th  of  January,  1782,  the  mother  presented  the 
two  children,  with  extracts  from  the  baptismal  register,  before 
two  notaries  of  Lyons,  in  order  to  attest  the  facts  above  stated.* 

*  Foder^,  vol.  1.  p.  485. 
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Anaming  the  hdtM  of  this  oue  to  be  donectly  itatedp  it  nraet 
be  admitted  to  be  neerly  condiinTe  as  to  the  poaribilitj  of  saper- 
ftDtatioii ;  for  if  we  deny  tbi%  and  assiime  both  ehildran  to  have 
been  the  prodnct  of  a  nnraltaneoas  conoepUon,  and  the  last  diild 
to  have  been  at  fbU  term,  the  first,  which,  be  it  observed,  in 
eommon  with  the  other  survived  its  birth  between  one  and  two 
years  at  the  leasts  must  have  been  bom  alive  at  three  months 
and  a  half:  or,  if  the  first  child  be  admitted  to  be  seven  months 
old,  the  second  must  have  been  bom  alive  at  six  weeks.  Hie 
alternative  supposition,  that  the  second  diild  was  the  froit  of 
seznal  interconrse  subsequent  to  the  delivery  of  the  first,  is  also 
In  the  highest  degree  improbable^  for  It  snpp^ses  a  diUd,  bom 
before  the  completion  of  the  fifth  month,  to  be  reared,  and  that 
without  any  difficulty.  The  only  remaining  supposition,  namely, 
that  the  seoond  child  was  a  twin  bom  after  a  gestation  of  twelve 
months  and  a  half,  presents  equal  difficulties. 

Dr.  Maton  has  also  related  a  well-authenticated  case,  in  which 
two  male  children  (both  "  bom  perfect")  were  brought  forth  at 
an  interval  of  nearly  three  calendar  months.  If  this  had  been 
a  case  of  rimultaneous  conception,  the  age  of  the  one  would  have 
been  six  months  or  less,  that  of  the  other  nine  months  or  less. 

Additional  cases  are  referred  to  by  Beck,  in  three  of  which 
there  was  an  interval  of  one  month,  in  two  an  interval  of  two 
months,  and  in  one  an  interval  of  four  months ;  and  Dr.  Bonnar 
cites  Velpeau  for  a  case  in  which  an  infant  "  thought  to  be  at  full 
time,"  was  bom  five  months  after  "  a  child  at  the fuU  time" 

In  deciding  this  question,  those  cases  only  must  be  admitted 
to  have  any  weight  in  which  the  interval  between  the  births  is 
considerable ;  for,  where  it  is  short,  if  we  suppose  the  child  last 
bom  to  be  mature,  the  first  may  have  been  eight  or  seven  months 
old,  which  is  quite  reconcilable  with  the  supposition  of  its  being 
reared.  When,  however,  the  interval  is  of  four  months,  if  we 
assume,  as  before,  that  the  child  last  born  is  mature,  the  first 
cannot  be  more  than  five  months  old,  an  age  at  which  it  is  in 
the  highest  degree  improbable  that  a  child  could  be  reared  at  all, 
and  certain  that  it  could  only  be  saved  by  ingenious  and  careful 
contrivances  of  which  mention  is  sure  to  have  been  made. 

In  any  cases  that  may  hereafter  occur,  it  will  be  important  to 
observe  the  size  and  development  of  the  children.  But  it  must 
not  be  forgotten  that  even  the  healthy  products  of  the  same  oon« 
ception  may  difier  g^reatly  in  nze — a  fact  well  illustrated  by  a 
case  brought  under  my  notice  by  Mr.  Streeter,  in  which  female 
twins,  five  and  a  quarter  months  old,  were  bom  enveloped  in  a 
common  chorion.    The  one  was  more  than  twice  the  size  of  the 
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other,  bnt  the  smaller  alone  had  made  succenfol  efforts  to 
resfure.  (O.) 

If  the  single  case  of  the  wife  of  Raymond  Villard  be  correctly 
stated,  the  doctrine  of  superfcetation  moat  be  admitted  to  be 
established ;  bat  it  may  be  useful  to  subjoin  the  chief  ai^piments 
employed  by  the  advocates  and  opponents  of  that  doctrine. 

The  opponents  of  superfcetation  allege  that  the  occurrence  is 
imposnble,  because  1,  shortly  after  conception  the  os  tincse,  as 
well  as  the  internal  apertures  of  the  Fallopian  tubes,  are  closed 
by  a  thick  tenacious  mucus.  2.  The  membrana  deddua,  which 
is  also  formed  soon  after  conception,  lines  the  uterus,  and  aids  in 
obliterating  the  openings  into  its  cavity.  3.  When  the  uterus 
is  impregnated,  the  Fallopian  tubes,  instead  of  running  horizon^ 
tally  to  the  ovaria,  lie  parallel  to  its  sides,  so  that  if  a  second 
embryo  were  formed  within  the  ovarium,  the  tubes  could  not 
embrace  and  convey  it  to  the  uterus.  And  4.  that  the  new 
embryo  would  destroy  the  first. 

The  last  objection  is  founded  upon  a  bare  assumption,  and  may 
therefore  be  summarily  dismissed.     Tbe  third  objection,  if  valid, 
must  prove  fatal  to  tbe  doctrine  of  superfcetation;  but  though 
this  obstacle  may  exist  in  the  fully-developed  uterus,  the  ovary 
and  Fallopian  tubes  are  not  more  prevented  from  coming  into 
contact  with  each  other  in  the  early  stage  of  utero-gestation,  at 
which  alone  superfcetation  is  alleged  to  take  place,  than  in  the 
nnimpregnated  state.     The  answer  to  the  first  two  objections  is 
obvions.     Neither  the  tenacious  mucus  nor   the  newly-formed 
decidua,  though  in  contact  with  the  orifices  and  cells  of  the  uterus, 
adheres  so  firmly  to  it  as  not  to  admit  the  passage  of  the  semen. 
The  fact  of  menstruation  in  numerous  cases  occurring  daring  a 
part  or  the  whole  of  pregnancy,  seems  to  prove  that  the  adhesion 
of  this  tenacious  mucus  and  of  the  decidua  is  by  no  means  so 
firm  as  to  forbid  the  passage  of  fiuid;  and  this  argument  is 
strengthened  by  the  frequent  occurrence  of  haemorrhage  in  the 
advanced  stages  of  pregnancy  in  consequence  of  partial  detach- 
ment of  the  placenta.    The  arguments  advanced  against  the 
doctrine  of  superfcetation  are  therefore  not  of  sufficient  weight  to 
counterbalance  the  improbabilities  set  forth  in  tbe  case  of  liay- 
mond  Villard ;  and  unless  that  case  can  be  shown  to  be  untrust- 
worthy, there  seems  to  be  no  alternative  but  to  admit  the  truth 
of  the  doctrine. 

If,  then,  we  admit  the  possibility  of  superfcetation,  the  question 
arises.  Can  we  explain  this  occurrence  so  as  to  avoid  the  objec- 
tions of  its  opponents  ?  The  existence  of  double  uteri,  and  more 
rarely  of  double  vaginse  also,  suggests  the  required  explanation ; 
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and  as  the  recorded  oaiei  of  thia  malformatkm  are  much  more 
nameroaa  than  thoae  of  aaperfiBtatioii,  it  is  quite  possible  that 
some  of  the  latter  may  be  explained  by  the  malformation  in 
question.* 

That  this  malformation  does  really  explain  some  oases  t>f  soper- 
footation,  is  proTod  by  a  case  related  by  Sdieider  of  a  woman  who, 
six  weeks  after  maniage^  bore  a  fovnr  months'  child,  and  forty 
weeks  after  marriage  matnre  twins.  On  examination,  the  ntenxs 
and  yagina  were  both  found  doable^  and  each  vagina  had  a 
separate  Qriflce.t 

Dr.  Bonnar,  in  the  Essay  already  referred  tob  raises  a  no?el 
question  of  much  interest  in  itself,  and  obviously  admitting  of 
practical  application,  namely,  how  soon  after  her  ddlTery  may  a 
woman  again  become  pregnant.  Starting  fh«k  the  common 
assumption  that  at  least  thirty  days  must  elapse  before  the  uterus 
can  resume  its  g^erative  function,  and  adding  from  274  to  280  days 
fbr  the  period  of  gestation,  it  would  follow  that  no  woman  could 
bear  a  mature  child  sooner  than  the  304tb,  or  from  that  to  the 
810th  day.  Dr.  Bonnar,  by  referring  to  *  Lodge's  Peerage  and 
Baronetage,'  shows  that  there  have  been  at  least  19  recorded 
cases,  in  which  the  interval  between  one  birth  and  another  has 
been  809  days  or  leas.  There  were  ten  cases  of  309  to  300  days; 
2  of  299  to  290;  4  of  289  to  280;  1  of  273;  1  of  252;  1  of 
182;  1  of  173;  and  1  of  127  days.  Dr.  Bonnar,  taking  these 
cases  into  consideration,  and  weighing  the  facts  relating  to  the 
state  of  the  vagina,  uterus,  and  lochial  discharge  fixes  on  the 
fbiwrteenih  day  after  delivery  as  the  earliest  at  which  a  fresh 
impregnation  may  take  place. 

Having  discussed  at  length  the  three  leading  questions  con- 
nected with  the  subject  of  legitimacy,  it  will  be  necessary  to  say 
only  a  few  words  on  some  questions  of  less  interest  and  importance. 

The  question  of  paternity,  as  already  stated,  may  arise  when  a 
woman,  soon  after  the  death  of  her  husband,  marries  again. 
Sometimes  this  question  assumes  the  shape  of  the  one  last  dis- 
enssed.  A  child  is  bom  within  five  months,  or  thereabouts,  of 
the  death  of  the  first  husband,  and  the  question  of  paternity 
becomes  one  of  vialnlity.  Where  the  child  is  of  such  an  age  as 
that  it  might  have  had  either  husband  for  its  father,  the  pater- 
nity must  be  dedded  by  a  reference  to  the  state  of  health  of  the 
deceased  husband  at  the  presumed  time  of  conception. 

*  Dr.  Csitsn  ('  Reeherches  ear  les  Cas  d'Ut^nis  Double,  et  de  Saperfoeta. 
tion*)  tuM  collected  41  catee.  In  three  of  which  both  atems  and  yaffina  were 
doable;  and  Beck  has  added  11  others,  In  three  of  which  the  ragina  was 
double. 

t  Mfiller"! '  Archives,'  1836.  snd  *  London  Med.  Gas.,'  vol.  xx.  p.  406. 
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Another  class  of  questions,  of  little  importance  and  rare  occar- 
renoe  in  this  country,  may  arise  in  slave-holding  states,  where 
the  repnted  parents  of  a  child  are  of  different  colours,  and  the 
offspring  differs  in  appearance  from  the  majority  of  children  of 
mixed  marriages. 

Some  discussion  has  taken  place  as  to  the  kind  and  degree  of 
evidence  of  live-birth  necessary  to  establish  a  right  of  inheritance 
under  the  tenure  known  as  *  tenancy  by  the  curtesy/  "  When 
a  man  marries  a  woman  seised  of  an  estate  of  inheritance,  and 
has  by  her  issne  bom  alive,  which  was  capable  of  inheriting  her 
estate.  In  this  case  he  shall,  on  the  death  of  his  wife,  hold  the 
lands  for  his  life,  as  tenant  by  the  curtesy  of  England."  The 
meaning  of  the  expression  bom  alive,  is  not  the  same  in  this  case 
as  in  cases  of  infanticide.  It  has  been  decided  that  in  questions 
of  tenancy  by  the  curtesy,  any  kind  of  motion,  even  "  a  twitch- 
ing and  tremulous  motion  of  the  lips,"  as  in  the  case  of  Fish  v. 
Palmer,  tried  in  1806,  is  held  to  be  sufficient  evidence  of  live- 
birth. 

The  question  how  far  monsters  are  capable  of  inheriting,  has 
boen  raised,  and  answered  by  Blackstone,  who  states  that  "  a 
monster  which  hath  not  the  shape  of  mankind,"  "  hath  no  in- 
heritable blood ;"  but  if,  in  spite  of  deformity,  "  it  hath  human 
shape,  it  may  be  an  heir." 


CHAPTER  IV. 
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Mbdical  men  hare  to  perfimn  importuit  ftmctioiis  in  Kktioii  to 
Ufe>ftiroranoe.  Applicuits  for  imonmoe  are  labmitted  to  tbe  in* 
ipeetkm  and  examination  of  physicians  or  surgeonH  selected  for 
the  purpose,  and  their  ordinary  medical  attendants  are  consnlted 
respecting  the  diseases  from  which  they  may  have  snffered.  The 
serrices  of  the  medical  man  are  especially  required  hy  those 
offices  which  nndertake  the  insurance  of  nnsound  lives,  or  which 
are  in  the  hahit  of  accepting  lives  that  fall  short  of  the  standard 
of  robust  health ;  for  all  information  respecting  special  risks  must 
be  drawn  from  mescal  sources.  In  the  best  managed  offices, 
again,  medical  men  of  standing  and  experience  occupy  places  on 
the  board,  and  by  affording  information  respecting  the  meaning 
of  terms,  and  the  true  significance  of  statements  contained  in  the 
reports  submitted,  are  able  to  render  very  important  service. 
Medical  men  are  also  called  upon  to  report  on  injuries  sustained 
by  persons  assured  against  accident,  and  they  have  to  render 
simibr  services  to  benefit  societies,  and  to  make  similar  personal 
examinations  in  the  case  of  recruits,  emigrants,  prisoners,  and 
candidates  for  employment  in  all  public  offices  in  which  strength, 
activity,  and  health  are  deemed  important. 

Tlie  insurance  offices  provide  the  medical  examiner  with  a 
printed  list  of  questions,  prepared  under  medical  advice,  or  sug- 
gested  by  their  own  experience,  relating  to  the  state  of  health  of 
the  applicant,  his  family  and  personal  history,  his  occupation  and 
habits,  the  diseases  which  he  has  suffered,  and  such  other  particu- 
lars as  are  presumed  to  affect  the  probable  duration  of  his  life. 

Hence  the  duty  of  the  medical  examiner  resolves  itself  into  a 
work  of  inquiry  and  a  work  of  personal  inspection  and  examina- 
tion, respecting  both  of  which  a  few  practictil  suggestions  may  be 
offered  with  advantage. 

1.  The  inquiries  which  the  medical  examiner  is  expected  to 
make  relate  partly  to  the  family,  and  partly  to  the  personal  his- 
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tory  of  the  applicant.     The  first  class  are  chiefly  directed  to  as- 
certain the  prevalence  of  hereditary  predisposition,  whether  of  a 
favourable  or  unfavourable  character.     As  a  general  rule,  the 
children  of  those  who  die  old  live  to  be  old ;  while  the  children 
of  parents  who  die  young  are  short  lived.     The  medical  examiner 
should,  therefore,  ascertain,  with  respect  to  the  parents  of  the 
applicant,  if  living,  what  age  they  have  attained ;  if  dead,  at 
what   age  they  died;   and  he  should  extend   this   inquiry   to 
brothers  and  sisters.     If  the  answers  respecting  these  near  rela- 
tives prove  favourable,  it  will  not  be  necessary  to  extend  the  in- 
quiry further ;  but  if  they  have  died  early,  or  if  they  appear  to 
be  subject  to  some  hereditary  malady  seriously  affecting  the  dura- 
tion of  life,  uncles  and  aunts,  and  even  a  larger  cirde  of  rela- 
tionship, may  have  to  be  included.     Having  ascertained  the  ages 
of  the  Uving  and  deceased  members  of  the  applicant's  family,  the 
examiner  should  next  inquire  into  the  causes  of  death*  of  those 
deceased  members  who  have  not  died  of  old  age.     If  one  or  more 
should  be  found  to  have  died  of  pulmonary  consumption,  asthma, 
insanity,  gout,  cancer,  heart  disease  or  acute  rheumatism ;  of  some 
well-defined  scrofulous  affection ;  or  of  upoplexy  or  dropsy  at  an 
early  age ;   the  fact  would  have   to  be  noted  as  more  or  less 
affecting  the  value  of  the  life;  and  similar  importance  would 
attach   to  the  ascertained  prevalence  of  any  of  these  diseases 
among  the  living  members  of  the  applicant's  family. 

The  personal  history  of  the  applicant  will  comprise  his  age, 
social  relation  (whether  married  or  single),  occupation,  place  of 
residence,  and  habits  of  life ;  whether  he  has  had  smalUpox,  or 
been  vaccinated,  and  the  diseases  to  which  he  has  been  especially 
subject.  Among  the  diseases  or  symptoms  of  disease  to  which 
the  gpreatest  importance  attaches  may  be  mentioned  spitting  of 
blood  (as  affor^ng  a  strong  probability  of  consumption)  ;  gout, 
acute  rheumatism,  bronchitis,  and  asthma  (both  as  liable  to  recur 
and  as  laying  a  foundation  for  serious  organic  changes) ;  dropsy 
(as  a  common  result  and  indication  of  severe  organic  mischief) ; 
inflammation  of  the  lungs  (as  leaving  behind  it  some  unfavourable 
change  in  those  organs,  or  as  being  the  direct  consequence  of 
tubercular  deposit);  fits  (as  betraying  serious  lesion  of  the 
nervous  system);  rupture  (as  involving  danger  of  strangula- 
tion) ;  and  calculous  disorder  (as  obviously  tending  to  shorten 
life). 

2.  The  personal  examination  will  have  to  be  conducted  with 

*  A  certificate  of  the  registered  cause  of  death  of  persons  who  have  died 
lioce  18S8,  when  the  office  of  the  Registrar-General  was  first  rati^lished,  may 
be  obtdnsd  at  Somerset  House  on  the  payment  of  a  small  fee. 
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greater  or  less  care  or  minntepcn  u  the  haaoXij  end  penonal 
history  have  proved  ikvoarahle  or  otherwiie.  If  Ikvoarable,  a  cur- 
sory inspection  and  ezaminatioa  will  soiBoe :  and  if  the  applicant 
is  well  formed;  the  oomplezion  healthy ;  the  pnlae  regular  and 
eqoal,  of  fair  forre^  and  not  eriMwding  70  or  7S»  or  falUng  much 
below  60  (in  the  female  not  more  thui  80) ;  and  if  the  hroathing 
is  free  and  tranqnilt  the  life  may  be  safely  recommended  for 
acceptance.  Bat  if  the  family  or  personal  history  is  nnsstisfec- 
tory ;  if  the  person  is  ill  fbrmed  or  disproportioned,  emaciated  or 
bloated ;  if  the  pnlse  is  frequent  or  otherwise  abnormal,  and  the 
respiration  unnatnral ;  if  the  fiice  is  pale*  the  complexion  un- 
healthy, and  the  ezprea^on  anxioos ;  wad  especially  if  the  appli- 
cant has  been  attacked  by  any  serious  disease ;  a  more  minute 
examination  directed  to  the  state  of  the  nervous  system,  of  the 
lungs,  of  the  heart,  and  of  the  urinary  organs,  will  be  required. 
The  chest  should  be  examined  by  percussion  and  auscultation, 
and  in  a  few  cases  of  disease  of  lung  the  respiration  may  be 
tested  by  the  spirometer  of  Dr.  Hutchinson.*  In  some  cases  the 
urine  will  have  to  be  tested  for  albumen  or  sugar. 

To  these  observations  on  the  duties  of  the  medical  examiner, 
we  add  a  brief  summary  of  our  knowledge  of  the  iuiluence  on 
longevity,  of  place  of  residence,  change  of  climate,  occupation 
and  habits  of  life,  peculiarity  of  constitution,  hereditary  predis- 
positions, and  pre-existing  disease. 

Place  of  Besidence, — The  principal  facts  that  have  been  as- 
certained respecting  persoui*  living  within  the  limits  of  their 
native  country  are  the  following : — 1.  TliHt  the  inhabitants  of 
rural  districts  are  longer  lived  than  those  of  towns.  2.  That 
large  cities  are  more  fatal  to  life  than  small  ones.  3.  That 
marshes,  and  low-lying  districts  on  the  banks  of  rivers,  are  less 
healthy  than  more  elevated  spots.  4.  That  of  two  districts  of 
equal  elevation,  that  which  has  a  sandy  or  gravelly  soil  is  healthier 
than  that  which  consbts  of  clay  or  rich  alluvium.  5.  That  close, 
damp,  and  ill-drained  houses  are  peculiarly  fatal  to  life.  Such 
considerations  as  these  ought,  in  extreme  cases,  to  influence  the 
examiner  in  selecting  lives  for  assurance. 

Chatige  of  Climate. — ^The  removal  from  a  temperate  or  cold 
climate  to  a  hot  one  affects  the  duration  of  life  much  more 
seriously  than  any  cliange  of  residence  from  one  part  of  a  man's 
native  country  to  another.  Our  insurance  offices,  accordingly, 
either  refuse  to  assure  lives  at  all  in  extreme  coses,  or  demand 

*  For  a  deRCiiption  of  this  instramont,  with  directions  for  its  use,  tables  of 
reference,  and  the  indications  it  affords,  the  reader  is  referred  to  Hooper's 
*  PbjsidaD's  Vade  Mecom.' 
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additioDt  to  the  luaal  premium,  varying  with  the  ascertained  or 
estimated  increase  of  risk.  The  best  information  we  possess  in 
reference  to  this  subject  is  drawn  from  the  reports  of  the  mor- 
tality of  our  troops  and  seamen  employed  in  different  parts  of  the 
world;  from  which  it  appears  that  while  the  difference  between 
low  damp  situations  and  dry  elevated  ones  prevails  everywhere, 
the  risk  to  life  increases  with  t))e  temperature,  attaininj?  its 
maximnm  within  the  tropics,  and  falling  to  the  standard  of  Eng- 
land, or  even  below  it,  in  cold  or  temperate  regions.  Some  as- 
suranoe  offices,  acting  on  this  general  principle,  allow  the  assured 
to  rende  without  extr«&  charge  in  any  part  of  the  world  beyond 
thirty  d^^reesfrom  the  equator,  requiring  from  those  who  take  up 
their  abode  within  these  limits  an  extra  payment,  roughly  pro- 
portioned to  the  additional  rii«k. 

OoeupeUioH. — The  occupations  which  shorten  life  are  those 
that  lead  to  excess  in  spirituous  liquors;  those  that  combine 
sedentary  habits,  or  a  minimum  of  exertion,  with  exposure  to  a 
close  and  heated  atmosphere ;  those  that  entail  undue  exposure 
to  the  weather,  with  hardships  and  privations ;  those  that  require 
long  hours  of  work,  and  a  sacrifice  of  natural  rest ;  those  that 
are  carried  on  in  clouds  of  dust ;  and  those  that  bring  men  into 
constant  contact  with  poisonous  substances.  The  employments 
which  demand  special  attention,  as  belonging  to  these  several 
heads,  are  licensed  victuallers,  potboys,  and  brewers'  draymen ; 
compositors,  tailors,  and  drapers'  assistants ;  soldiers  and  sailors 
during  active  warfare;  Imkers;  knife  and  needle  grinders; 
house-painters,  manufacturers  of  cards  enamelled  with  lead, 
and  men  who  work  with  lead,  mercury,  phosphorus,  or  the 
salts  of  arsenic.  One  occupation  not  easily  brought  under  any 
of  these  heads  has  been  shown  to  shorten  life  without  causing 
an  nndae  amount  of  sickness,  namely,  the  employment  of  the 
butcher. 

The  most  important  of  the  above  employments,  in  its  bearing 
on  life  assurance,  is  that  of  the  licensed  victualler,  whose  life  is 
always  regarded  with  suspicion,  and  even  deemed  uninsurable, 
in  the  absence  of  very  distinct  proof  of  temperate  habits. 

Sabii*  of  lAfe, — Luxury,  sloth,  dissipation,  and  intemperance, 
are  very  fatal  to  life ;  but  the  last  is  the  only  one  of  which  it  is 
easy  to  obtain  distinct  proof.  When  the  fact  of  intemperance  is 
clearly  established  it  affords  ground  for  peremptory  rejection.  It 
is  also  well  ascertained  that  unusual  risk  attends  the  assuring  of 
penons  living  in  a  continual  state  of  pecuniary  embarrass- 
ment. 

BteuUarUjf  of  Constitution, — Under  this  head  it  will  suffice 

T.  9. 
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to  notice  the  scroftdoat  oonftitiition ;  the  long  neeic  and  narrow 
chert  eo  common  in  oommnptiTe  patiente;  and  the  ihoit  neck, 
florid  complexion,  large  chert»  and  tendency  to  corpulency  of  the 
victims  of  apoplexy. 

Hereditary  FredUpoaUion. — ^The  mort  important  diseaae  in 
relation  to  Ufe-aMnranoe  it  pulmonary  confamptkm ;  fbr  it  is  in 
a  peculiar  manner  the  disease  of  grown-np  men,  and  especially 
of  young  men,  and  there  is  no  douht  that  it  mns  in  ftuniliea. 
The  inquiries  of  the  medical  examiner  shoold,  therefine^  be 
specially  directed  to  discover  traces  of  this  disease  in  the  ihmily 
history,  and  he  shoold  attach  great  importance  to  the  occait«noe 
of  several  deaths  from  this  cause  among  the  nearert  rdativea. 
Insanity,  gout,  arthma,  urinary  calculus,  heart  disease^  dropsy  t 
apoplexy,  and  cancer,  especially  when  they  appear  to  have  caused 
the  death  of  more  than  one  member  of  the  family  at  an  early 
age,  also  merit  serious  attention. 

Pre-exUting  Diseate. — The  medical  examiner  will  have  to  form 
his  own  estimate  of  the  influence  which  previous  attacks  of  disease 
may  have  had  on  the  health  of  the  applicant  and  the  value  of  his 
life.  As  a  rule,  mild  attacks  of  the  febrile  exanthemata,  which 
occur  chiefly  in  childhood,  and  of  typhus  or  typhoid  fever  in  the 
adult,  do  not  permanently  affect  the  value  of  Hfe.  But  attacks 
of  erysipelas,  gout,  acute  rheumatism,  asthma,  and  consumption 
(which  often  proves  fatal  after  several  distinct  attacks)  must  be 
differently  viewed  on  account  of  their  liability  to  recur.  Among 
symptoms,  that  of  spitting  of  blood,  taken  as  an  indication  of  con- 
sumption, is  of  special  importance.  The  expectoration  of  a  con- 
siderable quantity  of  vermilion-coloured  blood  would  always 
warrant  the  rejection  of  a  life ;  but  even  a  scanty  discharge  of 
blood,  whether  light  or  dark  coloured,  whatever  the  part  from 
which  it  is  alleged  to  have  come,  murt  be  regarded  with  suspidoii, 
leading  to  a  minute  and  careful  examination  of  the  chest.  luflam- 
mation  or  other  severe  disease  of  the  lungs,  or  repeated  attacks 
of  bronchitis,  figuring  in  the  previous  history  of  the  applicant, 
would  also  lead  to  a  careful  examination  of  the  chest ;  for  these 
diseases  are  important  in  tliemselves,  and  may  be  the  result  of 
tubercular  deposit,  or  lay  the  foundation  for  mortal  disease  of  the 
heart. 

If  the  applicant's  family  and  personal  history,  and  existing 
state  of  health,  prove  favourable,  his  life  would  be  recommended 
for  assurance  on  ordinary  terms ;  but  if  unfavourable,  the  some- 
what difficult  question  arises  whether  the  life  should  be  alto- 
gether rejected,  or  accepted  with  a  greater  or  less  addition  to  the 
ordinary  premium  or  (what  amounts  to  the  same  thing)  on  pay- 
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ment  of  the  premiam  reqaired  for  a  healthy  person  of  a  more  ad- 
Tanoed  age.  Such  adjustments  can  only  be  safely  mnde  by 
well-mformed  and  experienced  medical  men.  That  the  practical 
resalts  attai  led  under  their  advice  are  satisfactory  may  be  inferred 
from  the  cxx>erience  of  the  Eagle  Insurance  office  as  set  forth 
by  their  actuary,  Mr.  George  Humphreys.  It  appears  that  an 
arerage  addition  of  7  years  fur  applicants  whose  personal  or  family 
history  shows  a  liabiUty  to  diseases  of  the  organs  of  respiration, 
or  to  heart  disease,  has  proved  sufficient,  and  that  the  same  addi- 
tion  has  sufficed  for  persons  of  intemperate  habits ;  also  that  an 
addition  of  6  years  has  sufficed  for  suspicious  family  history  and 
obesity,  4  for  g^ut,  and  3  for  hernia.  It  should,  however,  be 
borne  in  mind  that  these  are  average  additions,  and  the  number 
of  yean  added  is  greater  as  the  applicant  is  younger.  Thus,  if 
we  take  one  cause  of  addition  with  another  the  figures  for  succes- 
sire  decades  beginning  with  that  ending  at  20,  were  9,  8,  6,  5, 
4,  3,  and  3.  As  a  general  rule  the  more  advanced  ages  demand- 
ing, as  they  do,  a  higher  premium,  require  a  smaller  addition  of 
years. 

Bot  the  medical  examiner  may  be  required  to  give  advice 
respecting  proposals  for  insurance  on  unsound  lives  for  short 
periods,  and  to  suggest  the  terms  on  which  they  ought  to  be 
effected;  for  it  may  be  of  the  utmost  importance  to  effect  an  in- 
turance  for  one  or  two  years  on  a  life  which  must  be  rejected  if 
offered  for  a  longer  term.  A  young  person,  for  instance,  who 
has  already  had  symptoms  of  pulmonary  consumption,  and  whose 
ehett  has  been  ascertained  to  be  unsound,  may  desire  to  insure 
bif  life  for  one  year,  and  the  examiner  may  have  to  report  on 
the  expediency  of  undertaking  the  risk ;  in  which  case  he  would 
be  guided  by  some  such  considerations  as  the  following : — Pul- 
monary consumption  may  prove  fatal  in  any  one  of  a  long  series 
of  years,  and  the  chances  against  an  attack  of  the  disease  falling 
in  any  particolar  year  are  considerable ;  and  even  should  it  occur 
in  the  year  covered  by  the  assurance,  there  is  the  favourable 
chance  of  its  commencing  at  a  late  period  of  the  year,  and  either 
not  proving  fatal  within  the  year,  or  (as  the  disease  in  its  fatal 
attack  has  an  average  duration  of  nearly  two  years)  not  having 
a  fatal  issue  till  long  after  the  period  covered  by  the  policy  has 
mn  oat.  Similar  reasonings  apply  to  other  severe  diseases,  and, 
with  little  modification,  to  the  assurance  of  all  unsound  lives. 
On  this  branch  of  the  subject,  too,  it  is  not  possible  to  lay  down 
any  precise  rules.  To  form  a  right  decision  large  professional 
knowledge  mnst  be  combined  with  sound  judgment. 

There  are  many  questions  hearing  on  the  acceptance  or  rejec- 
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tion  of  applicanla  fur 
nnl;  in  bnuks  wlioUy  derat«I  to  that  Bnbjoct,*  or  in  euch  lennicd 
worka  »  Walford's  '  Iiuuniiice  Cjclopndiu.'  But  same  (tohits 
of  practical  importance  may  be  notioeii  with  Bilvantnge  in  ■neh 
brief  summaries  u  those  wliicli  follow,  in  which  some  lHi<liiig 
fkct«  und  nuraericRl  details  are  set  forth  onder  diatjnct  lieads. 

J'utaioitan/  Coattaitption. — A  diiiense  Bpt  to  be  conctailed  EniJer 
*ach  words  us  iBtbmi,  brondutis,  pneumania,  Irequeut  colds, 
and  habitual  cough ;  nud,  u  a  can«e  of  death,  under  "  dntth  in 
childbed."  FaCula  in  ano  jnstitiei  a  siupicion  of  it.  and  a  sidbU, 
quick,  Freqaent  pal«e,  tpittiag  of  blood,  and  nnuiual  liability  to 
Bttaclu  of  oold,  indigestion,  and  diarrhcea,  are  among;  it»  luuat 
common  antecedenta.  It  ia  an  liereditary  malsdj,  more  ao  in 
femaliifl  than  in  males,  and  varioosly  ntimateil  aa  showing  itself 
in  from  21")  to  60  per  cent,  of  liesceiiiinnts  nnd  near  relatirel. 
The  claaa  of  tabercular  diseaaei  to  which  it  belongi,  cauiea  little 
leai  than  oae-ceventh  of  all  the  deatbi  in  England  and  Walea,  of 
.  both  eeiea  and  all  agea,  and  consompUon  itaelf  near!;  one-ninth. 
In  En({;tand,  femslea  of  uU  agea  are  aomewhat  more  liable  to  con- 
•nmption  than  malea  ;  bat,  after  15,  somewhat  less  10,  and  thej 
die  earlier.  In  Loadon  tbej  are  leu  liable  to  consumption  than 
malea  :— at  all  agei  in  the  ratio  of  98  to  117 ;  above  15,  in  that 
of  16a  to  213  i  above  20,  in  that  of  157  to  211 ;  and  they  attain 
their  maximum  mortality  later. 

Catietr. — Females  are  more  liable  to  thia  disease  than  malea  in 
the  ratio  of  222  to  117;  and  they  attain  their  maximum  mortality 
earlier.  The  hereditary  tendency  to  cancer  has  been  variODsly 
estimated  at  from  20  to  30  per  Rent. 

Ootrf. — The  mortality  from  this  disease  is  small  in  men,  and 
■mi  smaller  in  women.  The  hereditary  tendency  is  eatimated  at 
50  per  cent. 

Acuta  Bhtunialitm. — The  liability  to  this  ^sease  is  nearly 
equal  in  the  two  sexes,  and  the  maiimnm  mortality  occurs  in 
both  in  the  clec»!ie  ending  at  25.  It  is  not  the  direct  canM  of 
many  deaths,  hot  is  apt  to  recur ;  and  it  lays  the  foundation  of 
heart  disease.  Its  hereditary  tendency  has  been  estimated  at 
80  per  cent. 

Searl  Diwats. — Females  are  somewhat  more  liable  to  heurt 
disease  than  males,  the  increased  liability  showing  itaelf  chiefly 
after  60  yean  of  age.  Diseases  of  the  heart  (aneurism  excluded) 
occasion  about  1  in  20  of  the  deaths  in  England  at  all  ago. 

AMlltma. — There  are  more  fatal  cases  of  asthma  in  men  than 
eh  ss  Brialoa's  '  Uedlcal  SelHtlo 
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in  women.  It  is  the  caaae  of  1  per  cent,  of  the  total  deaths  of 
males  aged  35  to  45,  and  the  maximam  mortality  is  attained  in  the 
decade  ending  at  65  years  of  age.  It  is  never  80  high  as  2|  per 
cent. 

Bronchitis. — This  disease  is  somewhat  more  fatal  to  females 
than  to  males,  and  occasions  9  per  cent,  of  the  mortality  at  all 
ages.  The  death-rate  from  this  disease,  which  is  nearly  8  j^r 
cent,  under  15,  but  enly  I  per  cent,  in  the  interval  from  15  to 
25,  increases  in  the  following  decades  as  the  numbers  2,  5,  10, 
17,  and  16. 

Iiuanity. — This  is  the  cause  of  a  somewhat  higher  mortality 
in  women  than  in  men ;  but  it  occasions  in  bothj  sexes  but  a 
small  portion  (less  than  a  half  per  cent.)  of  the  total  mortality. 
The  highest  proportion  of  deaths  (01:1  in  men,  and  0*55  in 
women)  occurs  in  the  decade  ending  at  65.  Its  hereditary  force 
has  been  variously  estimated  as  16  and  57  per  cent.,  and  it  is 
belieyed  to  be  much  more  decided  in  the  higher  than  in  the 
lower  classes. 

Nervous  Disorders. — These  cause  a  soracwhnt  higher  mortality 
in  males  than  in  females,  an(f  they  occar.ion  about  one-eighth  of 
the  entire  mortality  at  all  ages.  Apoplexy  and  paralysis  are  the 
special  causes  of  most  interest  in  reference  to  life  assurance. 

ApopUxy. — This  disease  is  more  fatal  to  females  than  to  males 
in  the  proportion  of  about  24  to  21.  The  death-rate,  which  is 
abont  1  per  cent,  for  the  decade  ending  at  25,  increases,  as  the 
figures  1^,  2  J,  4,  5  J,  and  5  in  the  succeeding  decades,  the  greatest 
mortality  being  in  the  10  years  ending  65. 

Paralysis, — The  death-rate  for  tliis  cause  is  also  somewhat 
higher  (24  to  22)  in  females  than  in  males,  but  the  excess  shows 
itself  chiefly  after  60.  The  mortality,  which  is  insigniiicant  for 
the  ten  years  ending  25,  increases  for  the  succeeding  decades  as 
the  figures  1,  3,  3J,  5,  and  7.* 

On  the  purely  legal  bearingrs  of  the  subject  of  life  assurance 
little  need  be  said.  It  is  obvious  that  the  contract  entered  into 
in  a  policy  of  insurance  may  bo  rendered  void  by  any  intentional 
concealment  or  omission  of  such  particulars  of  tlie  previous  health 
or  habits  of  the  applicant  as,  if  known,  must  have  caused  the  life 
to  be  rejected,  or  accepted  only  on  more  onerous  terms ;  also  by 
omitting  to  name  the  medical  men  who  have  attended  him  in  any 
serious  illnesses.     But  even  where  there  has  been  no  fraudulent 

•  The  figures  in  the  foregoinsr  ntntcmcnts  are  the  ration  borne  by  deaths 
from  the  several  diseases  at  the  several  a^en  to  the  total  deaths  at  those  agvs 
firom  all  canoes.  The  flinirefl  themselves  are  contained  in  the  Table  at  p.  IM 
of  the  24th  Annual  Report  of  the  Registrar  General  for  the  year  1871. 


i\  in:\  rxoepl  in  c:i-«rs  of  iiiKloubted  fraud,  tend  irn-nt 
ii>-  iininlu-r  of  a('f".'>:i^  at  law.  and  to  (U'i)rivc  this  snl'jt 
'^^al  interest  wliich  it  formerly  possessed.  IJul  its  i 
1  every  other  point  of  view,  and  the  value  of  the  serv 
ledieal  examiner  and  referee,  are  increasing  with  th 
ppredation  of  the  yalae  of  the  assurance  of  life  and  h 
le  consequent  extension  of  the  practice  of  insorance.* 

FEIGNED  DISEASES. 

Diseases  and  disabilities  are  feigned  from  a  gpreat 
lotives :  the  soldier  or  sailor  to  escape  from  duty,  or 
is  discharge,  and  the  mendicant  to  avoid  labour,  obtai 
>Iief,  or  impose  on  private  benevolence.     They  are  ali 
ith  a  view  of  defrauding  benefit  societies ;  or  pro 
)mfort6  of  an  hospital ;  obtaining  compensation  for 
inded  injury ;  procuring  a  release  from  confinement, 
on  from  punishment ;  and  there  are  persons,  particol 
imarried  females,  who,  without  hope  of  gain,  feign 
der  to  excite  public  interest  and  curiosity,  or  private 

Diseases  are  most  apt  to  be  feigned  by  those  who 
ost ;  as  soldiers,  sailors,  prisoners,  beg&ars,  and  scho 
rls.  But  the  best  school  for  feigned  diseases  is  the 
}der^,  speaking  of  the  time  when  the  conscription 
rce  in  France,  says  that  malingering  "  was  broug 
rfection,  as  to  render  it  as  difficult  to  detect  a  feig^ 
to  cure  a  real  one." 

**  ^'- ^  'IJ^/vnoAo  a   r>la««ifipd  list  will  fi 


"*  .^: 
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distribotion  is  into,  1.  DUecuet  and  defects  obvious  to  the  senses; 
2.  Diseases  and  defects  not  obvious  to  the  senses ;  and,  3.  Dis* 
eases  of  a  more  complicated  nature, 

I.   DISEASES  AND  DEFECTS   OBVIOUS   TO   THE   SENSES. 

This  class  contains  the  following  subdivisions : — a.  Increased 
and  diminished  size  of  parf^.  b.  Malformations,  c.  Wounds, 
ulcers^  and  superficial  inflammations,  d.  Discharges,  e.  Spas- 
modic affections,    f.  Paralytic  affections. 

a.  Increased  and  diminished  Size  of  Parts. — Tumours.  A 
favoarite  mode  of  producing  tumours  is  by  injecting  air  into  the 
cellular  tissue — beneath  the  skin  of  the  abdomen  to  imitate 
ascites,  into  the  scrotum  to  imitate  hydrocele  and  hernia,  under 
the  scalp  to  give  the  appearance  of  hydrocephalus,  into  various 
parts  of  the  limbs,  with  the  help  of  ligatures,  to  imitate  local 
swellings.  The  aperture  through  which  the  air  has  been  intro- 
duced is  usually  found  covered  by  a  small  piece  of  plaster. 
Tumours  are  also  produced  by  pressure.  Swellings  of  the  limbs, 
anasarca^  varicose  veins ^  and  an  appearance  resembling  elephan* 
tiasis,  have  been  caused  by  ligature ;  and  otdema  of  the  arm  by 
banging  the  limb  over  the  back  of  a  chair.  Marks  of  the  pres- 
sure are  discoverable  on  careful  search.  Tympanites  has  been 
imitated  by  swallowing  air,  or  drinking  quantities  of  chalk  and 
▼inegar.  A  solution  of  Glauber's  salts  in  weak  tobacco-water 
proved  very  efficacious  in  the  hands  of  Dr.  O'Huru.  Abdominal 
tamours  have  been  imitated  by  forcible  protrusion  of  the  spine. 
Local  diseases  of  this  cIhrs  have  been  simulated  by  extraneous 
substances : — polypus  of  the  nose,  by  the  testes  of  a  cock,  or  the 
kidneys  of  a  rabbit,  retained  in  the  nostril,  perhaps  impregnated 
with  foDtid  juices.  Strong  sternutatories  unmask  these  cases. 
Mamorrhoids  have  been  imitated  by  the  bladders  of  rats  or  small 
fish  partly  introduced  into  the  rectum.  Prolapsus  ani  by  the  gut 
of  an  ox  or  sheep,  or  by  the  everted  anal  extremity  of  the  bowel 
of  a  colt  or  hog.  In  one  case  mentioned  by  Percy  and  Laurent, 
prolapsus  was  actually  produced  by  passing  into  the  bowel  the 
bladder  of  a  sheep,  distending  it  with  air,  and  forcibly  retracting 
it.  Prolapsus  uteri  has  been  imitated  by  similar  means ;  hy- 
datids  of  the  womb  by  vesicles  prepared  from  the  intestines  of  a 
pig ;  malignant  tumours  by  a  sponge  soaked  in  various  colouring 
matters ;  and  hernia  by  the  injection  of  air,  or  the  forcible  re- 
traction of  the  testicles  towards  the  rings.  Cancer  has  been 
imitated  by  a  cow's  spleen,  and  by  a  sponge  moistened  with  milk 
fixed  under  the  armpit.  Swellings  of  the  joints,  intended  to  re- 
present white  swellings,  have  been  produced  by  acrid  plants, 
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•nch  as  the  rammciilui  terii  or  loelenitiii^  appUed  to  tbe  part. 
Enlargement  of  the  abdomen  in  the  female  haa  been  limalated 
by  a  pad.    Partial  airopkjf  may  be  prodoced  by  pmrare. 

The  frandi  oompriaed  under  this  bead  require^  for  their  detec- 
tion, a  carefbl  examination  of  the  part  by  the  eye  and  hj  the 

tODCh. 

b.  MalformaiUma.'^LaUrdl  curfxUmv  <f  ike  wpine  has  been 
imitated.  The  euEre  is  in  the  dorso-Inmbar  r^gion,and  single : 
the  convex  ride  not  gibbons.  The  sldn  on  the  ooncave  ride  is 
folded  once  or  twioe ;  and  the  hannch  of  that  side  is  so  raised  as 
to  give  the  leg  tbe  appearanoe  of  being  shortened.  Oibbonty, 
or  elevation  of  the  ekoilden,  wry  fMioir,  kip  diseaee,  and  conirae- 
Hone  of  ike  limbe  orjoinie,  are  imitated  by  long-oontinned  flexion, 
aided  by  inaction  and  the  nse  of  tight  bandages.  The  oontrae- 
tion  is  usually  ettributed  to  a  previous  attack  of  rhenmatism ; 
but  sometimes  to  a  bum  or  previous  injury.  In  these  cases  sus- 
picion is  excited  by  the  hard-swollen  state  of  the  contracted 
muscles;  and  the  absence  of  cicatrix,  and  of  atrophy  of 
the  limb.  The  means  proposed  for  the  detection  of  these  im- 
poritions  are : — pressure  on  the  nerves  supplying  tbe  contracted 
muscles ;  application  of  a  wet  bandage  tightly  round  the  limb, 
which,  when  dry,  may  compress  the  muscles ;  moving  the  limb 
during  natural  sleep ;  examining  the  limb  during  tbe  sickness 
and  weakness  produced  by  an  emetic,  or  by  intoxication,  or, 
better  still,  under  the  influence  of  chloroform  ;  the  electric  shock ; 
gradual  and  repeated  tenrion  by  a  pulley  or  weights ;  making 
sudden  extenrion  while  the  attention  is  engaged ;  tbe  actual 
cautery,  if  that  remedy  be  indicated  in  tlie  real  disease;  or 
recommending  the  warm  climate  of  the  coast  of  Africa  as  a  care. 
In  some  cases  the  most  effectual  method  is  to  treat  the  deformity 
as  a  matter  of  no  importance,  not  requiring  surgical  treatment. 
Ditloeatione,  especially  of  the  shoulder-joint  and  patella,  may  be 
produced  intentionally,  and  real  fractures  are  converted  into 
false  joints  by  frequent  motion. 

c.  Woundty  Ulcere,  and  Superficial  Inflammaiione. — MuUfn- 
tion  is  a  common  practice  in  the  army,  especially  in  regiments 
submitted  to  very  strict  and  harassing  duties ;  and  in  countries 
where  the  conscription  is  in  force.  Convicts  at  public  works  are 
also  addicted  to  placing  their  hands  under  tbe  wheels  of  waggons. 
Wounde, — The  distinction  between  wounds  self-inflicted,  inflicted 
by  others,  or  accidental,  will  be  considered  under  the  head  of 
wounds.  Bruiaee  have  been  imitated  by  colouring  materials, 
but  not  being  true  to  nature,  are  easily  detected  by  tbe  expe- 
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rienoed  eye.  Ulcert,  when  they  exist  naturally,  are  often 
intentionally  increased ;  or  they  are  caused  hy  the  application 
of  corrosive  acids  and  alkalies,  caustics,  corrosive  sublimate, 
arsenic,  and  its  sulphuret,  copper  wire,  acetate  of  copper,  blis- 
tering plaster,  quicklime,  the  flame  of  burning  boidics,  the 
ashes  and  chewed  leaves  of  tobacco,  such  vegetable  acrids  as 
ranunculus  acris  and  sceleratus,  mezereon,  cuphorbium,  arum 
maculatum,  and  juniper ;  and  by  pressure  or  friction  with  sand. 
Ulcers  have  also  been  imitated  by  a  portion  of  a  spleen  or  the 
ikin  of  a  frog  kept  moist  with  blood  and  water.  The  legs  are 
the  parts  usually  chosen  for  these  tricks.  Factitious  ulcers  may 
be  detected  by  careful  inspection  of  the  surface  and  dressings,  or 
close  examination  with  the  lens.  The  sudden  and  repeated  increase 
of  inflammation  round  the  part,  and  the  healthy  appearance  of  the 
sufferer,  naturully  excite  suspicion.  In  hospitals  and  prisons  the 
leg  may  be  enclosed  in  a  box.  Fistula  in  ano  and  in  perineo 
have  been  imitate<l  by  inserting  a  tent  dipped  in  some  irritant, 
or  made  of  the  root  of  the  milk  thistle,  or  white  hellebore,  into  a 
puncture.  Factitious  skin  diseases  have  been  produced  : — lupus 
by  pounded  garlic,  or  the  juice  of  the  euphorbium ;  erysipelas,  by 
blisters  ;  urticaria,  by  eating  shell-fish ;  psoriasis  and  impetigo, 
by  strong  rubefacients ;  pompholyx,  by  blistering  plaster;  scabies, 
by  punctures  irritated  with  gunpowder ;  porri^o,  by  nitric  acid 
dropped  on  the  hand,  or  by  a  paste  composed  of  rancid  butter, 
honey,  sulphur,  and  powder  of  cantharides.  Baldness  has  been 
effected  by  nitric  acid.  Variola  in  its  eruptive  stage  has  been 
imitated  by  bay-suit  and  gunpowder  rubbed  into  punctures. 
Jaundice  has  been  imitated  by  several  colouring  matters. 

Factitious  diseases  of  the  eyes  are  not  uncommon.  Ophthalmia 
has  been  excited  by  gonorrhoeal  matter,  nitric  acid,  corrosive 
sublimate,  sulphate  of  copper,  nitrate  of  silver,  lime,  pepper,  snuff, 
the  smoke  and  juice  of  tobacco,  salt,  alum,  the  powdered  root  of 
euphorbium,  a  blast  of  cold  air,  cantharides,  friction,  particles  of 
sand,  and  fragments  of  cloth  or  muslin.  The  counterfeit  disease 
is  generally  confined  to  the  conjunctiva  of  one  eye,  and  that  the 
right ;  its  progress  is  rapid,  and  it  stops  short  of  affecting  the 
vision.  Among  soldiers  it  attacks  only  the  privates  and  non- 
commissioned officers.  The  irritants  that  have  been  used  may 
often  be  detected,  as  in  the  case  of  ulcers,  by  simple  inspection. 
Ophthalmia  tarsi  is  simulated  by  strong  irritants,  or  the  extraction 
of  the  eyelashes.  A  healthy  aspect  of  countenance  would  excite 
suspicion,  as  the  real  disease  rarely  occurs  but  in  the  scrofulous 
and  cachectic.     Opacity  of  the  cornea  has  been  caused  by  dropping 
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a  tkroDg  add  into  the  eye,  or  introdndiig  a  fttgment  of  lime  or 
other  irritant ;  and  Caiaraci  by  paadng  a  fine  needle  through  the 
eomea  to  the  lent. 

d.  Di9chairgs9, — Vowutkig  is  eflbcted  by  prenore  on  the  pit  of  the 
■tomachybytwallowingairybyaeoddenitroiigAetionoiftheabdominal 
motdes  aMisted  by  t&kling  the  fiuioes,  ■•  well  as  by  emetics.  The 
matters  yomited  consist  of  water,  orine^  and  even  fteces,  and  the 
hum  of  insects.  Faetitioas  vomiting  is  generally  nnattended  by 
emaciation,  and  the  other  concomitants  of  the  ditcases  of  wluch  it 
is  a  symptom.  DtorrAisa  and  dff9enUry,  too,  are  both  feigned 
and  exdted;  feigned,  by  mixing  an  ordinary  eracnation  with 
urine;  exdted,  by  a  mixtnre  of  vinegar  and  bnmt  0Qrk»  by  a 
solution  of  8oap  or  sulphate  of  iron,  by  drastic  pnrgei»  or  hj 
irritating  substances  passed  into  the  rectum.  The  motions  are 
sometimes  tinged  with  blood  procured  by  puncture,  laceration,  or 
strong  suction  of  the  gums ;  or  they  are  coloured  dark  red  by  log- 
wood, grreen  by  senna,  and  black  by  deep-coloared  wines.  The 
fraud  is  discovered  by  careful  examination  of  the  evacuations,  the 
use  of  a  separate  close-stool,  the  inspection  of  the  linen,  and  the 
absence  of  the  associated  symptoms  of  the  real  disease.  Ascarides 
have  been  dumsily  imitated  by  pieces  of  thread.  A  species  of  lizard 
was  placed  in  the  evacuations,  in  a  case  related  by  Dr.  Spence. 
Urinary  deposUt  have  been  found  to  consist  of  sand,  pebbles, 
and  pieces  of  quartz  and  flint.  Fragments  of  brick,  slate,  bone, 
or  cinder,  and  small  pebbles,  have  been  introduced  into  the  urethra, 
or  vagina,  to  bear  out  the  alleged  existence  of  urinury  calculus. 
Mere  inspection,  assisted,  in  some  cases,  by  chemical  tests,  will 
unmask  such  imp  jsitions.  Hamaturia  has  been  simulated  by  the 
use  of  beet-root,  madder,  cochineal,  the  Indian  Hg,  the  fruit  of  the 
prickly  pear,  and  logwood ;  and  caused  by  savin,  cantliarides,  and 
turpentine.  Blood  has  also  been  injected  into  the  bladder,  or 
mixed  with  the  discharged  urine ;  or  it  has  been  obtained  from 
the  urethra  by  scratches.  Different  colours  have  been  imparted  to 
the  urine  by  such  substances  as  madder,  logwood,  indigo,  rhubarb, 
black  cherries,  the  whortleberry,  the  pulp  of  cassia  fistula,  elder 
rob,  and  ferrocyanate  of  potass,  or  of  iron,  taken  internally.  Milk 
has  been  added  to  the  urine  to  give  it  a  white  colour.  In  sus- 
pidous  cases,  the  medical  man  should  cause  urine  to  be  passed  in 
his  presence.  The  absence  of  the  local  and  constitutional  symp- 
toms proper  to  affections  of  the  kidney  and  bladder  will  assist 
the  diagnosis.  GhnorrhcBa  has  been  imitated  by  the  use  of 
caustics;  the  menstrual  discharge  by  staining  the  linen  with 
Bullock's  blood;  and  epistaxU  has  been  pnxluced  by  incisions. 


SPASMODIC    APPECTIONS.  157 

MamoptyM,  a  favourite  factitioas  disease,  is  imitated  by  a  bloody 
qpoDgc  held  in  the  mouth,  by  incisions  in  the  mouth,  gums,  or 
back  of  the  throat,  or  by  blood  sucked  from  other  parts  of  the 
body;  also  by  pastilles  coloured  with  carmine,  Armenian  bole, 
brickdust,  or  vermilion.  The  mouth  having  been  carefully 
examined,  and  rinsed  with  water,  the  rejected  fluid  should  be 
inspected,  and,  if  necessary,  analysed.  Hamatemesis  is  simulated 
by  swallowing  the  blood  of  an  animal.  Otorrhoea,  has  been 
simulated  by  honey,  pus,  rancid  tallow,  assafcetida,  or  old  cheese, 
placed  in  the  meatus,  and  excited  by  cantharides,  or  by  irritating 
liquids;  and  Ozcena  by  similar  means.  Faiid  breath  and  per- 
9piration  have  been  produced  by  oil  of  dipple,  assafcetida,  old 
cheese,  putrefying  fish,  and  the  rancid  oil  from  a  cart  wheel. 
Ablutions,  emetics,  and  close  watching,  will  serve  to  detect  these 
impontions. 

e.  Spasmodic  affectiaru. — These  are  frequently  and  successfully 
fragned,  especially  EpUepty,  which  has  the  recommendation  of 
being  assumed  at  convenient  times.     In  addition  to  the  violent 
struggles  which  characterize  the  true  disease,  impostors  inflict 
braises  on  their  persons  as  evidence  of  former  attacks,  vomit  blood 
previously  swallowed,  imitate  the  foam  at  the  mouth  by  chewing 
soap,  and  discharge  the  urine  as  if  involuntarily.     As  in  the  true 
epileptic  seizure  there  is  an  entire  absence  of  sensibiUty,  the 
feigned  ^Usease  is  readily  detected  by  the  use  of  some  powerful 
stimulant,  such  as  hartshorn,  burning  sulphur,  snuff,  or  pepper, 
applied  to  the  nostril;    a  few  drops  of   alcohol   or  turpentine 
poured   into  the  eye;  a  solution  of  mustard,  or  common  salt, 
placed   in  the  mouth ;  hot  water,  or  actual  flame  applied  to  the 
skin.     The  flecking  of  the  naked  feet  with  a  wet  towel  or  hand- 
kerchief is  an  unobjectionable  and  highly  effectual  test.     Some 
impostors  renst  such  tests  as  pricking  their  skin.     ConvuUiona, — 
These  are  sometimes  the  effect  of  involuntary  imitation,  sometimes 
they  are  solitary  impositions,  more  frequent  in  women  than  in 
men.      The   chief   difference    between    real  and   feigned    oon- 
yulaons  is,  that  the  one  occasions  little  exhaustion,  the  other 
much.     To  discover  the  fraud  "  it  is  sufficient  to  act  with  force 
on   the  antagonist  muscles."     (Orfila.)      Impostors  often  select 
muscles  which  are   rarely  affected  by  real  convulsions,  such  as 
those  of  the  abdomen  or  shoulders.     Chorea, — This,  like  other 
convulsive  disorders,  has  been  the   ofispring  of  fanaticism,   of 
imitation,  and  of  voluntary  deception.     When  skilfiiUy  feigned, 
the  diagnosis  is  not  easy.    Cold  afiusions  and  electricity,  which 
may  be  used  with  propriety  in  true  chorea,  are  not  pleasant 
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This  scarcely  admits  of  being  feigned,  for  if  the  impostor  can 
contrive  to  grow  pale,  be  cannot  control  the  action  of  tbe 
heart  and  arteries.  More  than  one  case,  however,  of  a  voluntary 
control  over  the  circulation  is  on  record,  for  which  the  reader  is 
referred  to  the  chapter  on  Real  and  Apparent  Death.  Cases  of 
feigned  and  imputed  poisoning  will  be  noticed  under  the  head  of 
Poi9ons.  Cases  of  fhiudulent  disposal  of  a  dead  body  so  as  that 
death  may  appear  to*  have  been  due  to  hanging  or  drowning  will 
be  found  under  those  headings.  Among  prisoners  unreal  attempts 
at  suicide  by  suspension  or  strangulaldon  are  usually  made  when 
assistance  is  known  to  be  at  hand.  The  feigned  insensibility 
which  follows  is  best  unmasked  by  the  electric  shock. 

n.  DISEASES  AND  DEFECTS  NOT  OBTIOUS  TO  THE  SENSES. 

To  this  head  belong,  a,  increased,  and  h,  diminished  sensation, 
a.  Increased  sensation, — Fain,  This  is  easy  to  assume  and 
difficult  to  detect.  Severe  neuralgia  often  occurs  in  persons 
otherwise,  to  all  appearance,  healthy;  and  the  cause  of  many 
acute  pains  is  extremely  obscure,  so  that  real  suffering  has  been 
treated  as  if  it  were  assumed.  In  dealing  with  cases  of  this  class 
great  caution  and  patienoo  are  necessary ;  for  some  malingerers 
have  submitted  to  the  most  severe  and  trying  remedies,  and  even 
to  the  removal  of  the  breasts  and  limbs,  for  simulated  neural^c 
affections.  Fain  in  the  head,  and  the  giddiness  which  often 
accompanies  it,  are  also  easily  feigned,  and  not  eanly  proved  to 
be  so,  and  the  same  is  true  of  rheumatic  pains  in  every  part  of 
the  body,  especially  in  the  loins  and  thighs,  inasmuch  as  they 
are  not  accompanied  by  any  change  in  the  parts  affected,  or  l^ 
any  well-marked  constitutional  symptoms.  In  many  works  on 
fei^ed  diseases,  long  rules  are  given  for  detecting  feigned  pain, 
and  the  symptoms  of  almost  every  disease  accompanied  by  pain 
are  minutely  detailed ;  but  it  may  be  stated  as  a  general  rule 
that  the  more  obscure  feigned  diseases  can  be  detected  only  by 
those  who  have  extensive  experience  of^^^  ones. 

h.  Diminished  sensation. — Amaurosis  is  a  fovourite  feigned 
disease,  produced  by  tbe  juice  or  extract  of  belladonna  or  hyos- 
cjamus,  the  distilled  water  of  the  spurge-laurel,  or  snuff  mois- 
tened with  a  decoction  of  belladonna.  It  disappears  if  the  im- 
postor be  carefully  isolated  and  watched.  In  illustration  of  the 
perseverance  with  which  the  pretence  of  blindness  is  sometimes 
carried  out,  a  case  is  related  by  Mahon.  A  recruit  feig^ned  blind- 
ness, and,  after  all  other  means  had  been  tried  without  success, 
be  was  placed  on  the  bank  of  a  river,  and  ordered  to  walk  for- 
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ward,  which  he  did.  He  ■ftenmds  confowed  the  impoftnre. 
JQfopMi. — Short-rightedneii  heing  a  ^nbitity  in  the  army  ii 
often  fingned.  It  may  he  detected  hy  pladng  an  open  hook  dote 
to  the  ikoe^  or  hy  requiring  the  napected  person  to  read  print  at 
some  distance  l^  the  idd  oif  ghisses  for  the  near-sighted.  iVstr- 
hjfopia  is  rarely  f^gned.  llie  mode  of  detection  is  the  converse 
of  the  preceding.  AwMfopia,  or  weak  dght^  is  also  rarely  pre- 
tended. Nyctalopia^ — Might-hllndnew.  ^niis  disease  is  pecnliar 
to  warm  climatei,  in  wldch  the  son's  ^nys  have  great  power. 
There  are  no  latisfketory  meaaa  of  distingnishing  the  tme  from 
^feigned  disease,  as  opposite  states  of  popil  may  exist  in  diilh- 
rent  cases.  HemeraUtpia^  or  day-Uindnesi^  is  not  important.  It 
is  an  oocanonal  qfmptom  of  worms»  or  of  other  intestinal  irrita- 
tion. The  diagnods  will  depend  npon  onr  knowledge  of  the 
diiease  of  which  it  is  a  symptom.  In  the  army  these  pretended 
defects  are  best  cared  by  employing  the  sabjects  of  tbem  in  dis- 
tastefol  services  for  which  the  real  defect  does  not  unfit  them.  J^eaf^ 
neu.'^AB  this  may  occur  without  change  in  the  external  ear,  it  is 
a  fiivourite  imposition.  A  watch  should  be  set  on  the  suspected 
person  day  and  night ;  and  it  has  been  recommeuded  to  place  the 
fingers  on  the  pulse  while  bad  news,  or  a  threat  of  punishment, 
is  being  uttered ;  to  call  him  sharply  or  unexpectedly  by  name, 
or  in  a  whisper ;  to  rouse  bim  from  sleep  and  then  speak  to  him, 
or  to  let  a  piece  of  money  fall  close  to  him.  All  such  tests,  and 
even  the  loudest  noises,  have  fiuled.  In  one  case,  related  by 
Dunlop,  a  pistol  was  fired  oflf  close  to  the  ear  without  effect ; 
hut  on  the  man  being  sent  to  sleep  by  opium,  the  impoution  was 
detected  on  the  repetition  of  the  firing.  Dumbness. — This  is 
sometimes  assumed  with  great  perseverance.  As  a  general  rule 
if  a  man  not  deaf  can  move  his  tongue  he  is  not  dumb.  Some 
add  to  pretended  dumbness  a  feigned  mutilation  of  the  tongue, 
which  they  effect  by  rolling  it  back  into  the  throat,  and  scratch- 
ing it  to  make  it  bleed.  A  beggar  who  had  excited  great  com- 
miseration by  a  written  paper  describing  his  captivity  among  the 
Algerines,  and  his  mutilation  by  them,  was  unmasked  by  a  sur- 
geon, who,  pretending  to  g^ve  entire  credence  to  the  man's  tale, 
and  taking  a  half>crown  out  of  his  pocket,  requested  him  to  show 
him  hia  tongue  once  more,  upon  which  he  thrust  his  finger 
suddenly  against  the  root,  and  the  tongue  rolled  Out.  Dectf- 
dmmbness.'^'The  combination  of  deafness  and  dumbness,  though 
never  occurring  in  a  person  previously  in  possession  of  hearing 
and  speech,  is  sometimes  obstinately  pretended.  Some  impostors, 
after  rousting  every  test,  have  been  detected  by  those  having 
personal  experience  of  the  really  deaf  and  dumb. 
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ni.   DI8EAJSES  OP  A   MOBB   COMPLICATED   KIND. 

In  the  preyious  divisions  those  impositions  have  been  con- 
ridered  which  consist  of  a  single  oatward  manifestation,  tangible 
or  Tisible ;  or  of  a  single  alleged  symptom  or  defect,  not  com- 
bined with  other  symptoms  to  constitute  a  disease.  It  now  re- 
mains  to  speak  of  cases  in  which  whole  trains  of  symptoms  proper 
to  certain  diseases  have  been  assamcd,  with  more  or  less  success. 
This  division  consists  of  two  classes :  a.  Diseases  of  the  body, 
h.  Disecues  of  the  mind. 

a.  Diseases  of  the  Body. — Fever.  Foderd  states,  that  he 
has  often  seen  impostors  produce  an  extraordinary  frequency  of 
pulse,  accompanied  with  chattering  of  the  teeth  and  profound 
sighs.  Febrile  symptoms  may  be  excited  by  strong  stimulants, 
soch  as  wine,  brandy,  or  cantharides ;  also  by  the  introduction 
of  a  dove  of  garlic  into  the  rectum.  Violent  exercise,  or  strong 
contraction  of  the  limbs,  or  a  heap  of  blankets  has  been  resorted 
to  as  a  means  of  imitating  fever,  the  tongue  being  whitened  by 
chalk,  pipeclay,  soap,  flour,  or  whiting;  and  tinged  brown  by 
tobacco,  brick-dust,  liquorice,  or  gingerbread.  Pallor  of  the 
skin  has  been  imitated  by  emetics,  by  smoking,  by  digitalis,  or  by 
drinking  an  infusion  of  cumin  seeds;  and  a  flush  by  friction. 
The  detection  of  cases  of  simulated  fever  is  easy.  The  effects  are 
always  ephemeral,  and  all  that  is  needed  is  to  watch  the  patient 
for  a  few  hours.  Ague  is  often  feigned,  but  not  with  much 
SQCcess.  The  shivering  fit  is  not  followed  by  the  other  stages. 
The  effort  to  imitate  the  rigors  throws  the  impostor  into  a  per- 
spiration, which  leads  to  detection.  Various  chest  affections  are 
a»amed.  Pneumonia. — In  one  instance  mentioned  by  Dr.  Gavin 
this  was  assumed,  but  unsuccessfully.  The  stethoscope  serves  to 
proye  its  non-existence.  Phthisis, — It  is  difficult  to  deceive  a 
carefdl  observer,  skilled  in  the  use  of  the  stethoscope ;  but  many 
symptoms  of  the  disease  have  been  successfully  assumed. 
Hflsmoptysis  and  mucous  expectoration  have  been  imitated  in  the 
manner  already  described.  Emaciation  may  be  produced  by 
abstinence,  by  drinking  vinegar,  or  by  sncking  a  copper  coin ; 
fUnrile  symptoms  by  the  means  just  pointed  out.  Asthma,  also, 
baa  been  imitated,  but  the  stethoscope  assists  in  the  detection. 
Apoplexy  cannot  be  successfully  feigned.  The  fraud  is  easily 
detected  by  sternutatories,  or  by  strong  stimulants.  Dyspepsia, 
— Vomiting,  gastralgia,  pyrons,  and  in  fact  all  the  symptoms  of 
dj^epna  have  been  assumed,  and  the  imposition  has  been  do- 
toeied  only  by  careful  watching.  Ocuiritis,  or  acnte  dyspepsia. 
—The  ooDitant  vomiting  and  bright-red  tongae  of  acute  gastritii 

M 


168  niQVlD  BISIISBS. 

are  not  easily  aasomed*  JVttoiit^if .— In  one  oaae  in  which  there 
was  a  pretence  of  great  pain  inoreaaed  by  pretrare,  a  doae  of 
ofHum  was  given,  and  the  man  bore  very  ittong  picasuio  witbont 
being  roused  from  sleep.  HepaUiig  in  its  ehronio  form  is  a 
favourite  feigned  disease,  as  it  is  very  prevalent  in  hot  climates^ 
and  is  supposed  to  be  common  in  this  ooontry.  '  The  doll  heavy 
pain  in  the  right  ude,  and  the  pun  in  the  shoolder  are  easily 
assumed,  but  the  discoloured  eye  and  skin,  the  onhealtby  aspect 
of  the  countenance,  and  the  mental  depresrion  and  llstlessness  less 
readily.  JcMndice  has  been  imitated  by  staining  the  skin  with 
an  infusion  of  the  root  of  curcuma  longa,  or  of  saffion^  with 
^cture  of  rhubarb,  the  bruised  seeds  of  the  broom,  or  the 
stamens  of  the  iris.  Clay-coloured  stools  have  been  produced  by 
taking  small  quantities  of  muriatic  acid,  the  colour  of  the  urine 
has  b^u  beigbtened  by  rhubarb,  and  attempts  have  been  made 
to  pass  ofT  pebbles  for  gall-stones ;  but  it  is  not  easy  to  tinge  the 
conjunctiva  yellow,  nor  to  combine  the  yellow  skin,  pale  stools, 
and  high-coloured  urine.  Scurvi/, — One  prominent  symptom  of 
this  affection,  the  spongy  and  bleeding  gums,  is  often  imitated 
by  the  use  of  irritating  substances  or  by  puncturing  the  gums 
previous  to  the  visit.  The  other  symptoms  are  not  easily  feigned. 
Nephritis. — The  pain  of  this  disease  has  been  assumed,  and  con- 
firmed by  producing  pebbles  or  fragments  of  brick ;  but  it  is  not 
easy  to  assume  all  the  symptoms  of  nephritis. 

This  division  of  feigned  diseases  might  be  treated  at  g^reat 
length,  and  minute  rules  for  diagnosis  be  laid  down ;  but  it  is  not 
by  written  description,  but  by  actual  experience  of  diseases,  that 
the  true  are  to  be  distinguished  from  the  false.  In  doubtful  cases, 
reference  must  be  made  to  the  best  dcftcription  of  the  disease  sup- 
posed to  be  assumed,  with  the  understanding  that  symptoms 
commonly  deemed  of  high  diagnostic  value  may  be  absent  in  the 
real  affection,  and  so  lead  to  uigust  suspicions.  Tliose  who  are 
familiar  with  treatises  on  this  subject  will  know  how  much  of 
false  diagnosis  they  contain. 

h.  Diseases  of  the  Mind. — ^Feigned  insanity  will  be  treated  in 
the  next  chapter  under  Unsoundness  of  Mind. 

Tlie  following  general  rules  may  render  some  assistance  in  dis- 
tinguishing a  feigned  disease  from  a  real  one. 

BT7LEB   FOE  THE   DETECTION   OF  FEIGNED  AND   FACTITIOrS 

DISEASES. 

1.  Inquire  into  the  existence  of  motives  for  deception.  Will 
the  suspected  person,  by  imposition,  gain  anything  he  desires,  or 
escape  anything  he  dreads?     It  should,  however,  be  home  in 
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mind  that  both  men  and  women  feign  diseases  from  other  motives 
than  those  of  gain ;  and  that  there  may  be  so  complete  an  absence 
of  all  discoverable  motives,  as  to  force  us  to  believe  in  the  existence 
of  a  moral  insanity  displaying  itself  in  this  way. 

2.  Inquire  into  the  previous  history  of  the  patient,  and  the 
character  he  bears  among  his  comrades  or  companions;  and 
whether  he  has  been  previously  noted  for  dishonesty  and  de- 
ception. But  men  who  have  for  years  borne  the  best  characters, 
and  conducted  themselves  with  propriety,  have  been  convicted  of 
malingering. 

3.  When  the  assumed  disease  is  external  and  obvious  to  the 
•enses,  make  a  minute  and  careful  eiamination  both  by  eye  and 
hand.  When  there  is  a  suspicion  of  the  use  of  some  irritating 
substance,  inspect  the  part  narrowly  with  the  lens,  search  the 
pockets,  boxes,  or  bed  of  the  suspected  party,  and,  if  necessary, 
isolate  him  so  as  to  deprive  him  of  the  assistance  of  others,  and 
of  his  means  of  deception.  Eiamine  substances  alleged  to  have 
been  discharged,  if  necessary  by  the  microscope  or  by  chemical 
testa.  In  cases  of  rigidity,  anchylosis,  or  deformity,  place  the 
snspected  person  under  the  influence  of  chloroform. 

4.  When  some  defect,  or  disability  not  obvious  to  the  senses, 
but  depending  on  the  assertion  of  the  person  himself,  as  pain, 
deafness,  &c.,  is  supposed  to  be  assumed,  try  to  take  him  by  sur- 
prise. Assumed  deafness,  for  instance,  should  be  tested  by  sudden 
noises,  speaking  sharply  to  the  suspected  person  on  his  being 
roused  fh>m  sleep,  or  when  his  self-control  has  been  impaired  by 
opium  or  chloroform. 

5.  In  cases  of  feigned  diseases,  properly  so  called,  we  must  in- 
quire minutely  into  the  history  and  alleged  causes,  and  compare 
the  symptoms  present  with  good  descriptions  of  the  real  disease. 

6.  The  suspected  person  should  be  visited  at  times  when  he 
does  not  expect  to  be  seen ;  be  watched  by  those  whom  he  is  not 
likely  to  suspect ;  and  be  misled  into  the  assumption  of  symptoms 
foreign  to  the  malady  he  is  simulating.  By  concealing  his  sus- 
picions, and  foretelling  the  advent  of  symptoms  which  do  not 
belong  to  the  assumed  disease,  the  medical  man  may  lead  the 
malingerer  to  betray  himself. 

7.  Ascertain  whether  the  suspected  person  makes  use  of  the 
medicines  and  measures  prescribed  for  his  relief. 

8.  In  the  treatment  of  suspicious  cases,  no  measures  ought  to 
be  employed  which  would  not  be  justifiable  if  the  disease  were 
real.  But  when  there  is  strong  ground  for  suspicion,  low  diet, 
isolation,  and  nauseous  medicines  may  be  resorted  to.  When  the 
disease  supposed  to  be  assumed  is  not  dangerous  (e.  ^.,  spasmodic 
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twitdungB  of  the  iiiiiiQlei)^  it  thoold  be  tnttod  witii  indiflfaKnoe, 
and  u  not  reqdring  medioal  treatment.  Fttraona  wantonly 
abataining  from  fbod  generally  deriat  if  aUnaion  ia  made,  in 
thnr  hearing,  to  eaaea  of  prolonged  abadnenoe;  and  refiiaal  to 
take  ezerdie  may  be  met  by  atiiking  off  the  beat  meal  of  the  day, 
aa  umeoeHary  in  aoch  caaea,  ImpoaUm  may  be  caoaed  to  deriat 
by  treating  Uidr  aeveral  ^mptoma  in  deti^  A  eonTiot  pro- 
toed  excmdating  headaohe^  ofkamwt  ^adiarge  from  the  ear, 
palqr  of  an  arm,  and  weakneaa  of  the  lege.  The  pain  in  the  head 
waa  met  by  the  qoiet  of  a  lolitary  cell;  a  fragment  of  blotting 
pi^Mr  waa  placed  in  the  ear,  which  waa  oorerad  with  adheriTO 
plaater,  lo  that  the  natore  of  the  diacharge  might  be  awertained. 
The  dropped  hand  waa  aopported  by  a  ^Unt,  and  the  extenaor 
mufldea  atrengthened  by  aharp  electric  ihodu.  Hia  diet  waa 
proportioned  to  the  exercise  he  could  contrive  to  take.  Under 
this  treatment  be  improved  daily.  There  was  do  offensive  dis- 
charge from  the  ear.  In  three  weeks  he  was  strong  enough  to 
attempt  an  escape  from  prison,  in  which  attempt  he  displayed 
great  strength  and  activity. 

Closely  connected  with  this  subject  is  that  of  disqualifying 
diseases.  It  is  chiefly  interesting  to  military  and  naval  surgeons ; 
but  the  services  of  the  medical  man  are  occasionally  required  in 
dvil  cases.  He  may  be  directed  to  ascertain  whether  a  person  is 
fit  to  serve  on  a  jury,  or  to  attend  as  a  witness;  whether  he  is 
competent  to  take  on  him  certain  offices  or  duties ;  or  can  bear 
hard  labour,  or  other  severe  punishment.  He  may  also  have  to 
ascertain  the  state  of  health  of  children  presenting  themselves  for 
admission  into  public  schools.  In  this  case,  as  in  that  of  recruits, 
and  of  persons  desirous  of  insuring  their  lives,  attempts  are  made 
to  represent  the  health  aa  better  than  it  really  is,  and  to  conceal 
defects  and  diseases  actually  existing.  The  subject  of  disqualifi- 
cation in  dvil  and  criminal  cases  scarcely  requires,  or  admits  of, 
any  predse  rules;  and  disqualification  for  military  service  is 
treated  in  worka  which  the  military  surgeon  is  required  to  pos- 
sess. The  foregoing  observations  on  feigned  and  fictitious 
maladies  apply  to  malingerers  in  the  army  and  skfdkere  in  the 
navy  no  less  than  to  impostors  in  dvil  life. 


CHAPTER  V. 

UNSOUNDNESS  OF  MIND. 

ft  tnbject  on  which  medical  men  are  often  required  to 
enoe.  A  man  makes  a  will ;  its  validity  is  disputed : 
testator,  when  he  made  it,  in  fall  possession  of  his 
Another  squanders  his  property,  or  is  accused  of  so 
I  he  competent  to  manage  his  afl^irs?     A  third  con- 

unsuitable  marriage :  could  he  give  a  valid  consent  to 
set  ?  A  criminal,  or  person  under  accusation,  makes  a 
1 :  was  his  mind  sound  when  he  made  it  ?  An  act  of 
odty  is  committed :  was  the  perpetrator  responsible  for 

A  criminal  is  supposed  to  feign  insanity  tiiat  he  may 
inuhment :  is  he  really  of  unsound  mind  ?     That  these 

•re  of  frequent  occurrence  may  be  inferred  from  the 

there  are  upwards  of  50,000  persons  of  recognised 
mind  in  England;  that  the  number  of  certified  cases 

for  many  years  increasing  at  the  rate  of  1000  a  year; 
the  number  of  insane  persons  of  all  classes  and  ages  oer- 
seeds  the  full  estimated  proportion  for  Europe  generally 
X)  of  the  population. 

ledical  man  may  be  summoned  to  give  his  evidence  in 
ir  courts  of  law,  civil,  criminal,  or  ecclesiastical :  before 
MIS  technically  designated  de  lunaiieo  inquirendoj  in 
of  criminals  brought  up  for  trial;  and,  in  the  case  of 
onatics,  before  a  magistrate.  He  may  also  be  called 
lign  certificates  of  unsoundness,  at  the  instance  of  private 
srith  a  view  to  provide  for  the  safe  custody  and  proper 
t  of  those  in  whom  they  are  interested, 
quiries  into  the  state  of  the  mind  are  surrounded  by 
difficulties — difficulties  inherent  in  the  subject  itself,  or 
ij  the  requirements  of  the  law,  and  public  feeling  and 
.  The  difficulties  of  the  first  order  arise  out  of  the 
individual  character  of  the  mind,  the  deg^ree  in  which  it 
e  been  developed  by  instruction  and  education,  and  the 

and  restraint  to  which  it  may  have  been  snlgected. 
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Other  difficulidei  inherent  in  the  laljeot  are  to  be  found  in  the 
pnrel  J  inferential  diaracter  of  oar  knowledge  of  the  mind,  in  the 
inapplicability  to  it  of  the  method  of  experiment^  in  the  want  of 
any  reoogniied  standard  of  aamfy,  and  in  the  neoenty  of  erecting 
our  own  mental  experience  into  a  standard  for  the  minds  <^ 
others.  Minds  thus  differing  in  original  power,  and  in  acquired 
knowledge  and  habits,  are  vuioiiBly  affected  by  the  same  physical 
and  mend  causes,  and  snlject  to  many  distinct  fbrms  of  disease^ 
displaying  themselTes  in  langnage  and  acta  the  most  Yaried. 
Some  part  of  the  difficulty  that  sorrounds  this  snlgect  is  also  to 
be  traced  to  the  undue  importance,  ibrmerly  given,  in  metaphysical 
treatises,  to  the  higher  faculties  of  the  mind.  Beason  and  imagi- 
nation were  put  so  prominentiy  fbrward,  and  the  emotions  and 
paanons  made  to  play  so  suboidinate  a  part,  that  soundness  and 
imsoundness  of  mind  came  to  be  regarded  as  almost  synonymous 
with  a  sound  or  erring  reason ;  imagination  had  to  bear  all  the 
blame  of  misleading  the  judgment;  and  delusion  became  the 
favourite  and  sole  test  of  insanity. 

A  more  simple  and  practical  theory  of  the  mind,  recognising 
several  distinct  faculties,  has  now  taken  the  place  of  the  narrow 
speculations  of  the  older  metaphysicians.  And  this  theory  of 
separate  faculties,  originally  of  different  power  in  different  per- 
sons, more  or  less  improved  by  instruction  and  education,  under 
greater  or  less  restraint  from  without  or  within,  subject  to 
different  degrees  of  excitement  from  causes  acting  within  the 
body  er  external  to  it,  is  the  theory  that  agrees  best  with  reason 
and  experience,  offers  the  readiest  explanation  of  the  infinite 
variety  of  character,  the  endless  diversities  of  opinion,  and  the 
strange  eccentricities  of  conduct  prevailing  among  mankind,  and 
is  most  in  harmony  with  what  we  know  of  the  unsound 
mind. 

The  second  class  of  difficulties,  or  those  due  to  leg^l  require- 
ments, originate  in  part  from  the  lawyer's  inexperience  of  the 
unsound  mind,  the  narrow  views  handed  down  to  him,  and  the 
selection  of  tests  difficult,  if  not  impossible,  of  application :  also  in 
part  from  his  looking  at  the  whole  question,  mainly  as  it  affects 
individual  liberty,  or  the  safety  of  the  State. 

The  difficulties  of  the  third  class,  or  those  that  arise  out  of  the 
state  of  public  feeling,  are  partly  political  and  partly  religious — 
political,  inasmuch  as  the  views  expressed  with  respect  to  persons 
of  unsound  mind  are  regarded,  not  as  they  are  true  or  false,  but 
as  they  are  thought  to  affect  the  safety  and  well-being  of  society ; 
religious,  because  being  deeply  impressed  with  the  fallen  and 
nnfhl  nature  of  man,  the  most  estimable  persons  are  ever  ready 
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to  trace  strange  thoughts  and  revolting  acts  rather  to  that 
original  taint  than  to  disease. 

In  treating  of  the  unsound  mind,  we  must  premise  that  it  is 
not  possible  to  frame  a  single  definition  of  that  state,  nor  to  pre- 
sent a  just  view  of  it  in  one  description ;  for  mental  uneoundness 
aosiimea  many  shapes,  necessitating  many  divisions  atao.  sub- 
divisions,  with  a  corresponding  nomenclature.  In  framing  a 
fitting  classification  and  nomenclature,  we  shall  adopt,  as 
far  as  practicable,  the  divisions  and  names  sanctioned  by  legal 
usage.  Where  the  law  defines  with  precision  the  meaning  of 
terms,  those  terms  will  be  preferred ;  but  where  it  has  failed  to 
do  so,  those  will  be  employed  which  have  been  accepted  by  the 
best  medical  authorities. 

In  the  search  after  appropriate  terms,  we  first  encounter  the 
words  "mad"  and  "insane,"  applied  to  the  person  afiTected; 
"  madness"  and  "  insanity,"  to  the  state  of  the  suflferer.  These 
terms  might  be  at  once  adopted  if  they  were  commonly  used  as 
the  exact  opposites  of  the  words  "  sane"  and  "  sanity."  But  as 
they  are  generally  employed  in  a  restricted  sense,  and  apply  chiefly 
to  such  deviations  from  the  healthy  state  ot  the  mind  as  consist  in 
excessive  activity,  and  rarely,  if  ever,  to  those  characterized  by 
deficient  energy,  original  or  acquired,  we  must  seek  for  terms  to 
which  we  may  attach  a  more  precise  meaning.  Such  are  "  Un- 
soundness of  mind"  applied  to  the  condition  of  the  mind  itself, 
and  "  Non  compos  mentis"  to  the  person  whose  mind  is  afiected. 

But  of  these  terms,  the  first — "  Unsoundness  of  mind"  is  not 
free  from  objection;  for  in  the  Portsmouth  case  Lord  Eldon 
spoke  of  it  as  a  state  requiring  to  be  distinguished,  both  from 
idiocy  and  lunacy,  and  in  many  statutes  it  is  found  associated 
with  the  words  Idiot  and  Lunatic.  Still,  as  it  is  better  than 
*'  Insanity,"  or  any  other  phrase  in  common  use,  it  is  placed  at 
the  head  of  this  chapter.  The  other  term,  **  Non  compos  mentis," 
applied  to  persons  of  unsound  mind,  has  been  more  consistently 
ased  by  legal  authorities,  and  is  therefore  to  be  preferred  to  all 
others. 

Having  thus  chosen  a  term  comprehensive  enough  to  include 
all  deviations  from  a  state  of  sanity,  we  must  next  inquire  what 
the  law  includes  under  this  term,  non  compOa  mentis,  what  forms 
of  unsoundness  it  recognises,  and  how  far  it  consists  with  our 
knowledge  as  medical  men  to  adopt  a  subdivision  in  accordance 
with  it. 

The  common  law  of  England  or'ginally  included  under  this 
term  only  two  forms.  Idiocy  and  Lunacy,  but  the  highest  legal 
aatborities  have  seen  the  necessity  of  more  minute  subdivision. 
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TliUB  Lord  Cote  Itcoguieed  four  aorta  of  non  comtpoi  meatii. — 
"1.  Idiottf,  wbich  from  his  Diktivity  hy  a  perpetual  ialiraiiLy  is 
«on  coaipai  men/a.  2.  He  that  bj  alckaiwa,  p\e(,  or  other 
ocddout  wholly  losclh  his  memoTy  and  nndentanding.  3.  A 
lunatic  that  hatli  MmEtime  hi«  understanding,  uul  aomotimCB  not, 
aUquaHdo  gaudel  tuuidii  ialervaltU,  and  Uiereibre  he  is  called 
H3D  compoi  menlU  so  loD^  as  lie  bath  not  understaoding,  LBstlir, 
ha  that  by  bis  own  lidous  act  for  a  time  dopriveth  liinuelf  of  his 
mamory  and  nnderatanding,  as  he  tbat  is  dninken." 

Hen  we  bave  distinctly  reco^ised  three  fonne  of  unsODDdnesa. 
Idiocj/,  Dementia,  and  Luatuj/ ;  of  which  the  firit  two  are  su 
well  defliicd  as  to  udmit  of  being  osed  both  by  lawyers  and  doctots 
in  the  work  of  diiEEiRcittioiL  Bat  the  temi  Lunacy  ia  objection' 
able,  Aa  implying  only  that  form  of  inaniii  which  is  cli3ractorl7,ed 
by  lucid  intervala. 

Since  Lord  Coke's  time  little  haa  Inen  done  tuwHnJs  a  better 
cUariflcatioD ;  though  Lord  Hsle,  in  recognising  a  diatinction 
between  general,  or  total,  and  partial  nneounilness,  may  be  said  lo 
jusUI^  the  separation  of  monomania  from  mania..  If  tbis  be  ao, 
we  have  good  Ic^l  authority  for  at  least  four  forma  of  uosoutid- 
neas — Idiocy,  Dementia,  Mania,  and  Monomania. 

Theie  four  states,  taken  as  TSrietJea  recognised  by  the  law,  may 
b«  expanded  into  a  reasonable  and  useful  chusiilcation  by  adding 
tha  forms  or  pbaaea  of  unsoondnesa  recognised  by  the  best  medical 
mtboritJes.  Idiocy,  Imbedlity,  and  Cretlnimn,  may  be  made  to 
fall  under  the  one  heading,  Amentia ;  Dementia  to  compriae  tbe 
acnte  and  chronic,  or  primary  and  secondBry.  forma  of  mental 
degeneracy,  as  well  aa  the  state  known  aa  General  Paralysis ;  and 
Matiia,  not  affections  of  the  intellect  only,  hut  those  also  of  the 
eraotiona,  recognising  in  both  a  general  aud  a  partial  unaonnd- 
ness.  The  fallowing  tabular  arrangement  presents  the  leading 
forms  of  Dusouodnes*  at  one  view :  — 

UNSOUNDNESS  OF  MIND. 


Antnlia. 

Deme<Uia. 

Xania. 

1.  IdJoej. 

i.  Chronic,  or    •» 

s.  ac"ii2"'b.n™. 

4.  Gemral      Pir»- 
lj.i.oriheln- 

(fleaeral. 

lpartl.1.   {Mduwholia 

3.M«.1.    .r™"''fHo™c«d.l. 
)  Partial.      Sai<idal. 

This  class 

flcation,  bo  it  an 

eratood.  la  not  pat  forward  u  a 
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otmdensed  pbilosophy  of  tbe  unsound  mind,  hat  rather  as  a 
conTeoient  index  of  the  order  in  which  this  subject  will  be  treated. 
Cretinism,  for  instance,  is  a  condition  which  comprises  both  Idiocy 
and  Imbecility,  but  with  corporeal  defects  and  malformations  so 
peeoliftr  as  to  require  separate  notice ;  in  like  manner,  Senile 
Dementia  and  the  General  Paralysis  of  the  Insane,  though  alike 
involving  mental  decay,  demand  a  separate  recognition ;  while  the 
many  forms  of  Mania  are  but  imperfectly  set  forth  in  the  table. 
Perhaps  the  most  philosophical  classification  that  could  be  proposed 
would  be  based  on  the  recognition  of  three  leading  forms : — the 
mndeveloped,  the  degenerate,  and  the  disordered  mind — Amentia, 
Dementia,  and  Mania. 

As  unsoundness  of  mind  is  a  large  subject,  embracing  many 
details,  a  methodical  arrangement  of  it  is  absolutely  necessary. 
It  will  accordingly  be  treated  under  the  following  heads : — 1.  Of 
certain  states  of  mind  compatible  with  sanity,  but  illustrative  of 
unsoundness — viz.,  illusions,  dreams,  and  somnambulism.  2.  Of 
certain  states  allied  to  unsoundness,  and  caused  by  disease,  or  the 
action  of  poisons — viz.,  delirium,  delirium  tremens,  and  drunken- 
ness. 3.  Of  the  several  forms  of  unsound  mind  treated  in  the 
order  in  which  they  stand  in  the  foregoing  table.  4.  Of  the  more 
important  characters  of  the  unsound  mind,  and  of  its  medical  and 
legal  tests.  5.  Of  feigned  unsoundness  of  mind.  6.  Rules  for 
the  examination  of  persons  deemed  to  be  of  unsound  mind,  and  for 
the  guidance  of  the  medical  witness  in  these  cases. 

I.   ILLUSIONS,  DBEAMS,   AND  SOMNAMBULISM. 

These  phenomena  have  a  close  connexion  with,  and  direct  bear- 
ing on,  mental  unsoundness.  Spectral  and  other  illusions  are 
common  in  the  insane;  dreams  are  generally  recognised  as 
analogues  of  insanity,  and  the  acts  of  the  somnambulist  may  give 
rise  to  medico-legal  questions. 

Illusions, — A  sensation  without  a  corresponding  external  object 
is  called  an  illusion.  When  it  is  due  to  an  act  of  the  will,  it  is 
known  as  a  vivid  perception.  When  the  eye  is,  or  seems  to  be, 
the  seat  of  the  sensation,  it  is  called  a  spectral  illusion^  pkan* 
torn,  or  phantasm.  In  the  well-known  case  of  Buranelli,  the 
medical  witnesses  were  examined  as  to  the  proper  meaning  of 
the  words  illusion  and  delusion.  There  oiight  to  have  been  no 
difficulty  in  defining  them.  The  difference  is  best  shown  by 
adding  three  words  to  each : — an  illusion  of  the  senses,  a  delusion 
of  the  mind.  An  illusion  means  a  mockery,  false  show,  or  coun- 
terfeit appearance;  a  delusion,  a  chimerical  thought.  It  may  be 
well  to  add  that  an  illusion  of  the  Benses,  if  believed  to  be  a 
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reality,  licronits  a  delusioo  of  tlie  mind.  Tlie  word  illnnon  may 
be  applied,  with  eqial  pnjprictj.  to  n  wnsatioo  witbout  cor- 
reaponding  object,  to  a  traOBronned  appearance  uf  a  real  object, 
or  to  nn  internal  Kneation  oiaggernted  or  misinterpreted.  It  ia 
improperly  applied  to  ren!  aematioDi,  Bl  of  enlnrged  shadows  pr»- 
jecled  on  to  maHea  of  clouds,  miunterpreted  Tor  a  time  tbrongll 
ignorance  and  eapentitioa  into  tlie  "  Oiant  of  tbe  l3rocliGn," 
■ailing  ahip§,  mid  fighting  armies.  Those  who  nigh  to  distinguiiih 
illiuionii,  pme  and  rimpte,  from  what  may  be  called  "  illaaive 
transformatioTu,"  make  nw  of  the  ttrni  haltvdiiation,  Brierro  de 
Boiamont,  for  instance,  uses  the  term  to  designate  an  nnrenl  seosa- 
tioQ  wholly  due  to  the  action  of  the  brain ;  and  iUtuian  toUeai^^nate 
B  real  tenaation  eiaggerated  or  diglorted  by  the  sasie  openitioii ; 
and  Qriesinger,  quoting  Esqairol  with  approval,  sanctions  aabatan- 
tinlly  the  «ame  dislinction.  This  word,  as  the  French  use  it,  lias 
indeed  the  3.inie  meaning  nx  our  word  illusion  ;  but  as  obi  English 
writers  naed  it  In  the  aenM  of  bd  error,  mistake,  or  blunder, 
ud  medical  wrilen  sometimes  of  an  illasioD,  sometimes  of  a 
ddnaian,  it  onght  to  be  allowed  to  fall  into  disQse.  VVhaterer 
terma,  however,  we  elect  to  nse — these  four  distinct  conditions — 
we  ought  not  to  confoand  the  one  with  the  other ;  &  voluntary 
representaUon  of  an  idea  on  an  organ  of  sense,  which  is  a  vivid 
conception;  a  sensation,  withont  corresponding  eitemal  object, 
which  is  an  illusion ;  an  involuntary  transformation  of  a  real  object, 
which  is  also  an  illusjen;  and  an  actual  vision  [e.g.,  a  mirage) 
dmplf  misunderstood  and  misinterpreted. 

moiions  may  occur  as  early  ai  four  yeors  of  age ;  in  young  and 
niddle-nged  adults ;  and  in  octogenarians  :  some  in  perfect  health, 
•ome  suffering  from  tlivial  and  transient  indispositions  carablo  by 
mch  remedies  as  moderate  depletion  and  simple  aperients,  others 
in  the  first  onset  of  more  serious  diseases,  inflammatory  and  febrile, 
or  during  convalescence.  Illnrions  have  also  been  produced  by 
every  form  of  arrested  and  disordered  circulation  throogh  the 
btain,  by  the  inhalation  of  carbonic  acid,  or  its  generation  within 
the  body  itself,  and  by  many  poisons  of  the  narcotic  and  narcotioo- 
acrid  class  1  and  notably  by  opium,  aloohol,  Indian  hemp,  bella- 
donna. hyoBcyamns,  and  stramoninm.  llluiiions  of  sight  (spectral 
lUasions)  are  the  most  common;  thon  of  hearing  come  next  in 
order ;  those  oF  taste,  smell,  and  touch,  are  more  rare.  I  n  spectral 
illusions,  which  bave  been  most  studied,  there  are  differences 
interesting  to  physiology,  but  of  Uttle   practical   importance.* 

•  Pot 
aiul  Brims  de  B<^(»l 
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Bat  these  two  facts  may  be  applied  with  advantage  in  the  atody 
of  the  unsound  mind ; — 1.  That  these  illusions  occur  in  the  irre* 
mediably  blind,  and  that,  in  these  cases,  they  must  result  from 
changes  in  the  cerebral  circulation,  or  of  the  brain-tissoe.  2.  That 
thoDgh,  in  some  cases,  they  follow  directly  on  an  eicited  emotion, 
■uch  as  anxiety  or  fear,  and  may  be  attributed  to  an  imagination 
responsive  to  it,  in  the  greater  niunber  of  cases  they  are  as 
involuntary  as  spasms  or  convulsions. 

Now  spectral  and  other  illusions  are  very  common  in  some 
ibrms  of  unsoundness,  and  tbey  serve  to  explain,  in  part,  the 
obstinate  belief  by  which  the  mind  is  possessed.  Thus  a  religious 
maniac,  the  author  of  a  most  interesting  autobic^raphy,*  strongly 
confirmed  by  statements  made  to  us  by  persons  similarly  afflicted, 
nys,  in  reference  to  one  of  his  many  spectral  illusions :  "  I 
ima^^ed  I  was  really  present  to  them;  and  that  my  not 
acknowledging  it  was  a  delusion,  an  obstinate  resistance  of  the 
Divine  will  on  my  part.  That  of  the  two,  the  appearance  of 
the  bed,  walls,  and  furniture  was  false,  not  my  preternatural 
impressions." 

Spectral  illusions,  then,  may  occur  in  persons  of  sound  and  of 
nnaound  mind,  the  difference  being,  that  the  former  do  not  believe 
in  their  reality,  the  latter  do.  The  sane  man  corrects  these  false 
impressions  by  comparing  them  with  those  springing  from  the 
other  senses,  or  with  the  sensations  of  others;  while  the  man  of 
onsound  mind  neglects  these  simple  means^of  undeceiving  himself, 
or  cannot  use  them ;  or,  if  he  entertain  any  doubt,  dispels  it  by 
the  help  of  his  delusion.  Thus,  the  author  of  the  autobiography 
thought  it  impious  to  doubt. 

Dreams. — The  phenomena  of  dreaming  have  a  striking  analogy 
to  those  of  some  forms  of  unsound  mind.  The  external  world 
being  shut  out,  and  the  higher  faculties  inactive,  illusions  and 
delusions  have  the  vivid  impress  of  reality,  and  follow  each  other 
according  to  assodations  over  which  we  have  no  control.  Many 
dreams  are  directly  traceable  to  states  of  the  body,  which,  when 
we  are  awake,  produce  pain  or  uneasiness,  such  as  fulness  of 
stomach,  distension  of  bladder,  or  irritation  of  skin.  The  sleeper 
18  conscious  of  this  uneasy  sensation,  and  seems  to  be  seeking 
relief  in  unlikely  ways  and  places,  or  he  associates  it  with 
imaginary  events.  Thus  a  fit  of  indigestion  is  converted  into  a 
nightmare,  and  the  ruffled  dressing  of  a  blister  on  the  head  sug- 
gests a  dream  of  being  scalped  by  savages.  In  other  instances 
the  uneasy  sensation  gives  rise  to  a  dream  which  has  no  other 

*  '  A  NarratiTe  of  the  Treatment  experioiced  bj  a  Gentleman  daring  a  state 
of  Mmtal  Derangement,'  p.  63. 
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reklion  to  tbe  Kiualion  iUcIf  tliau  tlmt  of  being  painful  or  Jii- 
■greeuble;  or  it  imlucei  h  slite  of  mind  favounible  hi  the  blend- 
iug  togother  of  diitiaunccttxl  mtniiTencas,  recent  or  reiaotc, 
bftving  QOtbing  in  comniuii  but  the  feeUng  of  ■nnoj'ince  or  dia- 
comfort.  We  hear  of  a  diatresHag  anddent;  we  receive  bad 
news  of  an  ab«eot  friend;  and  we  hiive  been  ooncemod  in  tome 
aniiODB  biuiueas;  a  dream  combinoi  thew  eoiltered  eluinents; 
we  are  ourscivta  uanneuted  witli  the  accideiit;  tbe  nbscut  friend 
is  in  our  Dompanyi  and  the  persoa  witb  whom  the  buiinece  is 
transacted  also  appears  on  tbe  scene.* 

Dnsnis  excited  by  cerlwa  Mnsatioiu  are  subject  to  a  itronge 
law  1  a  auuTid  wliicb  walcet  the  sleeper,  occasiuns  a  dream  tliat 
teems  to  have  occupied  a  coiuiderable  time.  Tliua,  "  a  gentleman 
dreamed  that  be  bad  enlistitd  H>  a  soldier,  joioed  bis  regiment, 
deserted,  was  apprebeodud,  carried  back,  tried,  condemneil  to  bo 
«bot,  and  at  last  led  out  for  eiecatioo.  After  all  the  usual  pre- 
piratians,  a  (^n  was  fired;  be  awoke  with  the  report,  and  fimnd 
that  a  iioifie  iu  an  at^joiniiig  room  had  both  produced  the  dream 
kocl  Bwafcened  him." 

Blows  on  tbe  bead  also  occa^on  dreams,  which  appear  to 
uaame  one  of  two  furmi.  Eitber  the  Immediate  antecedent  of 
tbe  blow  aeems  to  occupy  a  long  time,  or  some  sensation  accom- 
panying it  is  indelibly  impressed  upnn  tbe  memory.  The  super- 
intendent of  a  lunatic  asylnm,  aa  he  waa  kneeling;  in  chapel, 
received  a  blow  on  tbe  head  from  a  stone  enclosed  in  a  haudker- 
tiuet.  The  man  who  dealt  the  blow  mihed  at  him  suddenly, 
acreamiog.  The  wounded  man  fell  un  tbe  ground  bleeding  and 
uuensible,  and  on  recovering  bis  senses,  bad  no  other  recoUectJon 
of  what  bad  taken  place  than  that  bis  aasailaat  seemed  to  bars 
come  to  him  from  a  long  distance,  and  during  ■  long  space  of 
time.  This  is  a  good  example  of  tbe  first  olui.  A  striking 
illustration  of  the  second  class  is  aSbrded  by  a  caw  tried  at 
Cambridge  before  Mr.  Barou  Bramwell,  March,  1366,  Jame* 
Williams,  who  bad  taken  one  Robert  Lowe  into  his  cart,  which 
Brrivod  safe  at  home,  was  found  lying  haddled  np  in  a  corner  of 
it,  insensible  and  corered  with  blood  tbat  had  flowed  from  a 
nmnber  of  severe  indeed  wounds  on  tbe  left  side  of  his  bead. 
Be  waa  fbr  tome  time  in  great  danger,  and  but  slowly  recovered 
oonsciousDos.  Bat  his  mind  continued  to  be  a  perfect  blank  as 
to  tbe  aasault,  and  tbe  drcamstancei  that  bad  preceded  it.     He 

•  Thsrnderisrer^rrtdtoDr,  Abcnranitile'i  welt-known  work,' Inqairtsa 
eoDoemlDg  (he  Intallsclail  [<D*en.  uid  Ib«  iDinlinlloa  at  Tnlb.'  r« 
mtDT  Instructive  fscta  relating  la  Itali  labJHt ;  and  toi  mare  ftill  InronnuioD 
on  Ine  phjiidloiu  at  the  buiain  mlad,  Ic  the  chapter  on  Uutal  PhjiiologT 
and  PaUwlcgj  lu  Hooper's '  Phjslelin'e  Vade  Heciun.' 
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had  no  recollection  of  the  prisoner  or  any  one  else  riding  in  the 
cut  with  him.  He  stated,  however,  that  he  had  constantly 
before  his  eyes,  day  and  night,  and  could  not  rid  himself  of  it, 
the  impression  of  a  certain  cap  and  of  a  jacket,  with  buttons 
upon  it  nnUke  in  size,  shape,  colour,  and  position.  When 
brooght  in  contact  with  the  prisoner,  and  told  to  examine  the 
jacket,  he  said,  **  I  don't  want  to  look  at  it  twice.  I  can  see 
every  bntton  of  it,  and  every  shape  of  it  every  day.  If  they 
were  to  put  that  dress  among  a  hundred,  I  should  pick  it." 
Lowe  waa  convicted,  and  sentenced  to  penal  servitude  for  life. 

The  strong  analogy  that  exists  between  dreams  and  certain 
toTVOB  of  unsound  mind,  is  shown  in  the  examples  cited  at  p.  205, 
and  the  passing  of  the  one  into  the  other,  by  the  case  of  a  maniac 
mentioned  by  Dr.  Gregory,  who  for  a  week  after  his  recovery  was 
harassed  in  l:ds  dreams  by  the  same  rapid  and  tumultuous  thoughts, 
and  violent  passions,  by  which  he  had  been  agitated  during  his 
insamty. 

The  case  of  M'Naughten  may  perhaps  be  cited  as  bearing  a 
close  resemblance  to  one  class  of  dreams.  The  refusal  of  his 
Iktber  to  take  him  into  partnership  originated  in  his  mind  a  sense 
of  hardship  and  injury :  the  Roman  Catholics,  the  Police,  and  the 
TorieSy  being  successively  the  theme  of  newspaper  abuse,  and 
being  also  represented  as  guilty  of  acts  of  injustice,  impressed  his 
mind  with  the  same  feeling.  Hence  the  long  dream  of  years,  in 
which  the  sense  of  public  injury  was  transferred  to  himself,  till  he 
became  the  fancied  object  of  political  persecution. 

The  difference  between  dreaming  and  insanity  is,  that  in  the 
one.  the  senses  are  closed  to  outwnrd  objects ;  in  the  other,  the 
evidence  of  sense  is  disregarded,  or  the  senses  merely  suggest 
tnuns  of  wild  and  fanciful  association,  illusions  blended  with  ob- 
jects rightly  perceived  being  perverted  and  misinterpreted  by  the 
help  of  the  prevailing  delusion.  As  soon  as  the  dreamer  is  roused 
from  sleep,  and  the  outer  world  is  again  brought  before  him,  all 
lus  illusions  and  delusions  vanish;  but  the  madman  is  in  a 
waking  dream,  from  which  he  cannot  be  roused. 

Ltgal  reloHons  of  Dreaming. — A  question  of  criminal  respon- 
sibility arises  in  those  rare  cases  in  which  a  man  suddenly  roused 
from  sleep  kills  another.  Such  was  the  case  of  Bernard  Sched- 
maizig,  who  suddenly  waking  at  midnight  thought  he  saw  a 
frightful  phantom,  which  giving  no  answer  to  his  challenge  twice 
repeated,  and  seeming  to  advance  upon  him,  he  attacked  it  with  a 
hi^het  that  lay  beside  him.  He  had  murdered  his  wife.  Ray 
also  relates  the  case  of  two  men,  who  being  out  at  night  in  a 
place  infested  with  robbers,  engaged  that  one  should  watch 


174  tJHSOUNDinUS  OI  kxvd. 

while  the  other  dept;  but  the  former  ftlling  uleep^  and  dream- 
ing that  he  was  ponued,  shot  his  companion  through  the  heart. 
Again,  there  is  Uie  ease  of  the  pedlar,  who  being  mdely  roosed 
ttom  sleep  by  a  passer-by,  ran  him  through  the  body  with  the 
blade  of  a  sword-stick ;  and  was  iSsond  gnilty.*  If  these  oasea 
are  rightly  reported,  it  is  difficult  to  understand  how  the  homi- 
cidal act  should  he  deemed  criminaL 

Somnamlmlum, — TUs  is  a  fbrm  of  dreaming  in  which  the 
ftenses  and  voluntary  muscles  have  taSl  play;  the  one  eieroised 
with  extraordinarj  acuteness  on  the  subject-matter  of  the  dream, 
the  other  obeying  the  mandates  of  the  sleeper's  will  with  im« 
wonted  prednon.  The  mind  during  the  dream  is  so  conoen* 
trated  on  one  olgect»  that  the  reason  or  hacj  will  accomplish 
tasks  to  which  it  is  unequal  during  the  waking  hours ;  and  thia 
concentration  probably  accounts  for  that  extraordinary  acutenesa 
of  the  senses,  that  preciHion  of  movement,  and  that  total  absence 
of  fear  which  marks  such  acts  as  walking  on  the  edge  of  a  pre- 
cipice, swimming  a  rapid  stream,  or  riding  at  foU  gallop.  Some 
sleep-walkers,  at  each  recurrence  of  the  fit,  perform  some 
routine  duty  with  all  the  precision  of  their  waking  hours. 

In  some  cases,  so  complete  is  the  mind's  abstraction,  that  the 
loudest  noises  are  unheeded;  in  others,  those  things  only  are 
attended  to  which  harmonize  with  the  existing  train  of  thought. 
After  the  fit,  there  is  either  complete  unconscioasnoss  of  what 
has  occurred,  or  such  remembrance  of  it  as  in  an  ordinary  dream. 
In  some  cases,  that  which  has  transpired  in  one  fit  only,  is  dis- 
tinctly remembered  in  subsequent  ones,  but  quite  forgotten  in  the 
intervals. 

The  analogy  already  pointed  out  between  dreaming  and  in- 
sanity extends  to  some  cases,  at  least,  of  somnambulism  ;  for  in 
some  madmen,  as  in  some  somnambulists,  there  is  a  remarkable 
increase  of  talent,  in  others  a  complete  change  of  character ;  in 
other  words,  there  may  be  an  intellectual  and  moral  somnam- 
bulism, as  there  is  an  intellectual  and  moral  insanity.  The  fol- 
lowing cases  support  this  view.  A  Carthusian  monk,  remarkable 
for  simplicity,  candour,  and  probity,  walked  almost  every  night 
in  his  sleep,  a  thief,  and  a  plunderer  of  the  dead.  A  pious  clergy- 
loan,  in  his  fits  of  somnambulism,  would  steal  and  secrete  what- 
ever he  could  lay  his  hands  upon,  and  even  plundered  his  own 
church.  A  suicidal  somnambulist  had  fits  every  night,  and 
required  to  be  watched,  as  if  suficring  from  an  acute  disease.  He 
always  tried  to  escape;  and  one  night  having  succeeded,  was 

*  These  cases  are  quoted  by  Dr.  Forbes  Winslow  in  his  '  Plea  of  InMinity 
in  Criminal  Cased/  tbc  first  from  Dr.  Pagan,  the  last  from  tbo  *  British  and 
Foreign  Medical  Keview.' 


i»  ,.:h. 


DEUBITTM,  175 

foond  hanging  by  the  feet  from  the  limb  of  a  high  tree.*  Homi- 
cidal somnambulism  is  illustrated  by  the  following  case.  Late 
one  evening  a  monk  entered  the  room  of  the  prior  of  the  con- 
vent, his  eyes  open  and  fixed,  a  frown  on  his  features,  and  a  knife 
in  his  hand.  He  walked  straight  up  to  the  bed,  as  if  to  ascer- 
tain if  the  prior  were  there,  and  then  gave  three  stabs,  which 
penetrated  the  bed-clothes  and  a  mat  that  served  the  purpose  of 
a  mattress.  He  then  returned  with  his  features  relaxed,  and 
wearing  an  air  of  satisfaction.  The  next  day,  on  being  ques- 
tioned, he  confessed,  that  having  dreamed  that  his  mother  had 
been  murdered  by  the  prior,  and  that  her  spirit  had  appeared  to 
bim,  and  cried  for  vengeance,  he  was  transported  with  fury,  and 
ran  directly  to  stab  her  assassin.  Shortly  after  he  awoke, 
covered  with  perspiration,  rejoiced  to  find  that  it  was  only  a 
dream.f 

Legal  relaiions  of  somnambulism, — A  question  has  been 
raised  as  to  the  responsibility  of  the  somnambulist  for  acts  com- 
mitted during  the  fit,  and  an  attempt  has  been  made  to  show  that, 
as  what  is  done  in  the  fit  is  often  only  the  accomplishment  of  a 
project  formed  while  he  was  awake,  he  ought  to  be  held  respon- 
sible. This  is  a  perfectly  gratuitous  assumption,  that  cannot 
be  seriously  entertained  till  some  fact  shall  have  been  advanced 
in  its  support.  If  such  a  question  of  responsibility  should  arise, 
it  ought  to  be  shown  that  the  sleep-walking  was  not  feigned,  and 
that  the  accused  was  subject  to  it. 

For  some  interesting  cases  of  ecstasis,  or  cataleptic  somnam- 
bnlism,  which  is  nearly  allied  to  hysteria,  and  almost  invariably 
occurs  in  females,  the  reader  is  referred  to  Abercrombie  on  the 
Intellectual  Powers. 

n.   DEUBIUH,  DELIBIUM  TREMENS,  AND  DBXTNKENNESS. 

Delirium  occurs  in  most  severe  febrile  and  inflammatory 
diseases,  especially  those  which  attack  the  internal  viscera ;  is  a 
common  sequence  of  severe  accidents,  and  surgical  operations ; 
and  often  ushers  in  the  fatal  termination  of  chronic  disorders. 

Febrile  delirium  is  generally  preceded  by  pain  and  throbbing 
in  the  head,  beat  of  scalp,  and  flushing  of  face ;  but  it  some- 
times makes  its  attack  suddenly.  In  the  first  class  of  cases  it  is 
often  preceded  by  dreaming.  The  patient  talks  in  his  sleep,  and 
wakes  up  confused  and  forgetful;   but  when  fully  roused,  is 

-  *  '  A  Treatise  on  the  Medical  Jarlspiadence  of  Insanity.'    Br  J.  Baj,  M.D. 
t  Quoted  from  an  anonymous  work  by  Oeorget,  *  Dei  Maladies  Mentalet/ 
p.  127. 
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oonected,  and  lo  remidiis  till  the  next  dumber.  By  degreei 
this  <^tiurbed  ileep  poiMi  into  waking  deHriam.  Tbe  patient 
Ues  on  his  back,  dull  iad  Uatlen^  with  eyee  half  open,  muttering 
to  himself,  nnoonsdoni  of  persons  or  things  around  him,  and 
when  roused  scarcely  recogmsing  them.  As  the  disorder  in- 
creases and  the  strength  fkils,  the  voioe  becomes  more  indistinct^ 
the  fingers  are  constantly  picking  at  the  bed-clothes,  the  evacua- 
tions pass  unconsciously,  and  the  patient  can  no  longer  be  roused 
to  an  effort  of  attention. 

If  delirium  occurs  at  an  earlier  stage  of  the  ^sease^  or  before 
the  strength  has  been  much  impaired,  the  symptoms  are  some* 
what  modified.  The  eyes  are  bloodshot,  and  intently  fixed  as  if 
on  some  object  really  present.  The  patient  talks  loudly  and 
earnestly,  tosses  restiessly  about,  makes  repeated  attempts  to 
leave  his  bed,  perhaps  escapes  from  the  attendants,  displays  great 
strength  and  activity,  and  may  even  commit  acts  of  fatal  vio- 
lence. 

In  fatal  cases,  delirium  usually  passes  into  coma,  but  occasion- 
ally it  disappears  some  hours  or  days  before  death,  leaving  the 
patient  in  fuU  possession  of  his  faculties. 

In  some  cases,  again,  the  memory  of  things  long  past  revives, 
and  languages  in  complete  disuse  are  recollected  and  spoken  with 
fluency. 

Delirium  is  an  almost  constant  symptom  of  poisoning  by  bella- 
donna, hyoscyamus,  and  stramonium;  a  frequent  result  of  poison- 
ing by  other  narcotico-acrids ;  an  occasional  one  in  poisomng  by 
the  pure  narcotic  and  irritant  poisons. 

Delirium  closely  resembles  that  form  of  unsound  mind  known 
as  incoherence,  but  is  distinguished  from  it  by  its  history.  Deli- 
rium, when  not  caused  by  poison,  is  a  symptom  of  some  well- 
marked  disease,  generally  febrile  or  inflammatory,  while  inco- 
herence is  rarely  accompanied  by  bodily  disorder,  till  it  has  lasted 
long  enough  to  become  associated  with  paralysis. 

Le^al  relations  of  delirium, — Civil  acts  psrformed  during  an 
access  of  delirium  are  necessarily  void,  and  criminal  acts  entail  no 
responsibility.  The  validity  of  wiUs  made  by  patients  labouring 
under  diseases  attended  with  delirium  is  usually  decided  less  by 
the  proved  existence  of  a  lucid  interval,  than  by  the  choracter  of 
the  will  itself.  If  in  keeping  with  the  testator's  known 
character,  and  with  intentions  expressed  or  instructions  given 
when  sound  in  mind  and  body ;  if  the  several  parts  are  consistent 
with  each  other ;  and  if  no  improper  influence  was  brought  to 
bear  upon  him ;  the  will  would  be  declared  valid,  even  though 
the  medical  evidence  threw  doubts  on  his  capacity.    On  the 
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other  band,  in  the  ahsence  of  these  conditions,  the  will  would 
g^enlly  be  declared  invalid,  in  spite  of  the  strongest  evidence 
of  the  testator's  capacity. 

It  is  important  to  didtingnish  deliriam,  with  intervals  of  per- 
fect oonsdoasness,  from  the  calmness  of  demeanour  sometimes 
assumed  by  patients  labouring  under  strange  delusions,  the  result 
of  unsoundness  of  mind  showing  itself  in  the  first  stage  of  con- 
valescence from  fever  or  other  acute  disease;  or  as  part  of 
delirium  tremens  brought  on  by  drinking.  Here,  too,  the  his- 
tory of  the  case,  and  the  state  of  the  patient,  will  have  to  be 
carefully  considered. 

Delirium  Tremens. — The  delirium  of  drunkards  is  easily  recog- 
nised by  the  peculiar  form  which  the  mental  unsoundness 
aasumes,  and  by  the  equally  diaracteristic  bodily  symptoms, 
aided  by  the  previous  history ;  and,  in  most  cases,  by  the  prompt 
cure  effected  by  the  usual  remedies — alcoholic  stimulants  and 
opiates,  and  nutritious  food. 

The  patient  is  restless,  sleepless,  timid,  suspicious,  and  cunning. 
He  is  subject  to  illusions  of  the  senses,  and  fancies  himself  sur- 
roanded  by  hideous  and  loathsome  objects,  such  as  toads,  ser- 
pents, and  scorpions,  and  that  he  is  persecuted  by  strange  sounds 
and  threatening  voices ;  or  he  thinks  that  thieves  or  evil  spirits 
are  breaking  into  the  house.  When  under  treatment  he  is  sus- 
picious of  the  attendants,  is  constantly  trying  to  escape ;  and,  if 
not  properly  watched,  m»y  do  violence  to  himself  or  others. 
Some  patients  display  a  painful  eagerness  to  go  somewhere,  or  do 
something  on  which  their  minds  are  bent.  In  extreme  cases  the 
patient  exhibits  all  the  symptoms  of  acute  mania.  The  bodily 
symptoms  consist  of  the  tremor  from  which  the  disease  derive  its 
name,  with  a  pale,  cold,  clammy  skin,  a  moist,  white,  tremulous 
tongue,  and  a  small  weak  pulse.  The  history  of  the  case  is  that 
of  a  course  of  intemperance  terminated  by  a  short  supply  of 
liquor,  or  by  some  exhausting  disease  or  surgical  injury.  Some- 
times it  follows  a  single  debauch,  especially  in  men  who  have  had 
previous  attacks  of  mania,  or  of  cerebral  inflammation,  or  who 
have  suffered  from  severe  falls  or  blows  on  the  head. 

In  the  milder  forms  of  the  affection,  the  patient  goes  about  as 
Qsoal,  answers  questions  collectedly,  and  converses  rationally ; 
bat  when  left  to  himself,  he  is  as  one  in  a  waking  dream,  speak- 
ing of  things  calculated  strongly  to  excite  the  feelings  and  pas- 
sions with  a  manner  perfectly  free  from  excitement ;  e.g,,  asking 
the  porter  of  the  out-patients  whether  he  did  not  say  that  he 
would  kill  bim. 

Prolonged  abstinence,  too  close  attention  to  study  or  business. 
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and  solitftry  oonfliMtteDt,  wimt/timm  bring  an  a  itasfco  elowdy  allM 

toddiriool  tremMML  and  ^MuracteriMd  UkattW  Qhiionaof  rfriit 
and  hearing. 

Xe^oj  iSetd^fioiif  if  JMMitm  Tr0mmm4 — Mm  diKrian  tranena 
Is  a  recognised  dis^aao,  with  mental  maoondneis  as  a  ^ymjylaaB, 
the  patient  cannot  be  held  reipoBsible  ibr  bia  acta.  Acooi&iii|^ 
thoQgh  drankenneaa  baa  no  effiset  on  dvil  or  erin^nal  «st% 
deliriom  tremens  baa  tiieaanie  eflbet  as  insBidfy  itself. 

Drvmkefmeu. — The  eseiteoient  wbkh,  in  penona  o^  iOttod 
mhid,  attends  the  indolgence  in  aloohoUo  fiqnors^  Is  oonvcrtad^  in 
those  of  unsound  mind,  into  maniacal  inooherenosb  dlitingnidhabla 
from  mania  due  to  other  caoaes  only  by  the  biatoiy,  of  tiie  ease 
and  the  evidence  of  the  sense  of  smelL  A  oaring  aftir  q^bHnofia 
liquors  is  one  of  the  reoognised  forms  of  nnsouid  mind  (^^pach 
mania);  wlule  in  others  it  is  merely  a  leading  symptom  of  a 
more  general  disorder.  In  some  cases  the  craving  after  alcoholic 
liquors  shows  itself  only  at  intervals. 

Legal  ItelaHotu  of  Drunkenness, — This  lias  no  legal  effect.  It 
ndther  increases  nor  mitigates  the  penalties  that  attach  to  crime, 
and  it  has  even  been  deemed  an  aggravation.  A  drunkard's  acts 
are  therefore  valid,  unless  it  can  be  shown  that  the  drunkenness 
was  procured  by  another  person  to  obtain  an  unfair  advantage. 

m.  OF  THE  SEYEBAL  FORMS  OF  UKSOUKD  HIND. 

These  resolve  themselves,  as  already  stated,  into  three  leading 
classes,  Amentia,  Dementia,  and  Mania. 

AMENTIA. 

Of  this  form  there  are  two  species,  idiocy  and  imbeciUly,  as 
well  as  the  mental  defect  traceable  to  local  causes  and  known  as 
cretinism. 

Idiocy, — ^The  best  legal  and  medical  writers  agree  in  describ- 
ing idiocy  as  a  congenital  malady,  and  the  idiot  as  one  "  who 
from  his  nativity  by  a  perpetual  infirmity  is  non  compos  mentis," 
But  some  writers  of  both  professions  have  used  the  term  with  less 
precision,  evidently  confounding  the  idiot  with  the  victim  of 
dementia,  or  even  of  mania.  The  time  for  such  confusion  of 
terms  is  past,  aud  there  is  now  a  clear  understanding  that  idiocy 
is  a  congenital  absence  or  serious  defect  of  all  the  mental  faculties ; 
but  a  state  admitting  of  degrees,  and,  like  other  forms  of  unsound- 
ness, not  allowing  of  strict  definition. 

In  its  lowest  form  it  combines  the  extreme  of  bodily  deformity 
with  an  existence  purely  vegetative.  Such  idiots  seem  devmd  even 
of  sensation,  and  would  perish  if  not  closely  attended  to.     In  a  . 


mioor.  179 

■Ofnevbat  higher  form  there  are  leiuationi  of  beat  and  cold,  of 
hunger  and  thint,  sail  jaat  iDtelligcnce  enough  to  indicate  the 
commooeit  vanta  bj  rigna.  A  itUl  higher  clou  conuita  of  thuse 
idiota  who  have  leiuatlon  and  conBdousnen,  reo^ise  fhniiliiu' 
persoiis  and  oljecta,  are  lusceptible  of  attarhmeut,  can  move 
trota  plae«  to  place,  are  able  to  maku  known  their  wants  by  gea- 
tarcs  and  louDdi,  or  even  h;  words  imperfectlj  articulated,  can 
be  made  to  acquire  habite  of  decency,  can  Icam  to  hnm  or  unit, 
or  even  to  perfoim  the  limpter  operstiona  of  arithmetic,  and  are 
aiuceptihle  of  nnie  improvement  in  tLeir  bodily  aad  menlAl  con- 
dition imdflr  carefol,  aindnoaa,  and  skilful  teacher*. 

A*  a  rule,  idiota  are  deformed  in  body  aa  well  aa  stnnted  in 
intellect.  They  have  unall,  miaabapea  beads,  and  features  ill- 
formed  and  diatortsd — aquintin^  eyca,  large  gaping  mouths  with 
thick  lipa,  irregular  t«etb,  and  sallow  and  nnhealthy  compleiions. 
The  Itmla  and  trunk  are  alio  imperfectly  developed,  and  their 
gait  ia  Bwkirard  and  unsteady.  Same  of  their  lenaea  are  wanting, 
and  othen  very  imperfect. 

Fig.  21    (one  of  the  graphic  ^''E'  ^1- 

illDatntions  of  the  lute  Sir 
Alexander  Moriion*)  shows  the 
head  at  an  idiot  of  thia  type, 
2S  yean  old,  four  feet  and  a  half 
higli,  with  flattened  forehead, 
thick  lipa,  and  large  gapicg. 
■lohbering  month,  and  awkward 
nnsteady  gait,  his  bvovrite 
poatnre  leaning  against  a  door, 
and  beating  it  gently  with  hid 
bead.  Bia  sense  of  touch  ii  very 
obtuse;  hit  utterance  ia  limited  ^-^ 
to  the  mMiosyUable  tte,  tee ; 
his  temper  is  good,  and  he 
oflea  langhi  diaconlantly.  He 
can   feed,  but  cannot  dtess  or  , 

DDdreat,  bimsetri  is  inattentive 
to  the  calls  of  nature ;  eihitrita 

no  affection;  shows  no  shame;  is  not  moved  by  muaio,  and  ia 
Mid  to  be  inclined  to  onanism. 

The  female  ftgnre,  fig.  23,  is  18  years  old;  hai  a  smalt,  flat 

bead,  is  short  of  stature,  but  not  deformed;  has  ■  ncant  exprca- 

nou.  Bud  silly  laugh ;  repeats  the  monosyllable  am,  am,  and  will 

repeat,  pairat-like.  the  words  good  dag,  good  might.     She  is 

•  The  Ulostntkiu  •Uch  follow  srs  Itom  tbs  sams  sonios. 
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And  of  MMti,  ud  nlMMd  wfbNbHkv.    Mh  pA  a  iMteb  Into 
•  lfa.m  l|«rlMhtti.     8ba  «wb 

■tMdtotlMMlbefM- 


«  to  hum 
■e  ifter  mtUckt 

of  meulea  ind  nlioopmg- 
cough  In  hia  third  year. 
Hii  KDKt  are  perils ; 
he  em  My  >  few  words, 
ndi  M  »DM<r,  and  poor 
hojii  hat  affection  fat  hia 
parenta,  takea  an  inter- 
eat  in  watching  hia  fktber 
■t  work,  and  eihibita 
aUgfatpoweroTimititioiiifeeda  himidf,  bat  will  GBtGiIiand  fleah 


««.». 


-^^ 


w ;  attend!  to 
of  natara;  ia  veiy  reat- 
Uaa,  and  keepa  up  ■  con- 
linoal  wbine. 

]diot«  at  the  age  of 
pubertj  often  display  the 
teitud  paauoD  byoBenaive 
gestures  and  diigmting 
bkbits,  are  anl^ect  to  vio- 
lent ODtbonta  of  paaalon, 
and  aometimei  comn^t 
aota  of  BtrodoBS  cmdty. 
The  L^al  ReiatitHU 
cif  Idioey,  in  the  tenae 
liere  aingned  to  the  term, 
are  abrioiia.  It  impliei 
complete  oiril  ffiwUlity, 
and  Irreapondbllity. 
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1  to  decignate  it  mental  Jefect  msnifeitiTig  itsolf  ii 


r,  u  diitjngiiulied  rrom  that  which  ii 

In  itrictDesi  of  language,  perhapa,  idiocy  and  imbecility  would 
be  equally  chsracterized  as  congenital  defects,  of  which  Uie  more 
marked  (iiliocy)  makea  itaelf  xioaest  Iidowd,  while  imbecility  is 
Dot  recognised  till  the  faculties  have  been  t«at«d  by  education, 
and  found  wanting,  It  is  dIbo  obvious  that  no  sharp  line  of  dis- 
tinction can  be  drawn  between  the  idiot  and  the  imbedle,  for  the 
Muter  abadea  of  imbecility  pass  into  tbe  lighter  tints  of  idiocy. 
But  the  possession  by  the  imbecile  of  tbe  bculty  of  speech,  aa 
diatinguiahed  from  the  pnrrot-lilEe  ntturance  of  the  few  words 
wbich  the  idiot  can  Ivaru  i>  the  best  line  of  demarcation  the  case 
allows  of. 

Most  imbeciles  are  intellectually  as  well  as  morally  deficient. 
They  have  a  limited  power  of  Requiring  or  retaining  knowledge ; 
cannot  nnderstand  or  appreciate  tbe  customs  of  society  or  laws 
homan  and  divinei  cannot  control  their  emotions  and  pnssioni 
as  men  of  sound  mind  can  do.  But  there  is  a  email  exceptional 
daas  which  eiUibita  iotellectmil  deficiency  withoat  seriously 
offending  agninst  momlity,  and  a  larger  one,  which  combines  tlie 
highest  intellectual  endon*- 
ments  with  utter  incapacity 
ID  tbecondnctof  life.  There 
ia,  therefore,  an  intellectual, 
a  moral,  and  a  general  im- 
becility, as  there  is  anintel- 
lectnal,  moral,  and  genera] 

The  first  of  the  anneicd 
illnstmtioDi  (fig.  24)  repre- 
sents an  imbecile  thirtyyears 
of  age,  and  fbur  feet  nine 
incbes  in  h«ght,  who  ia  de- 
scribed  aa   having   a   very 

a  elpres-  ^^=? 
his  ooun-  <= 
bowoer, 
d  be  pos- 
sesses more  intelligence  than 
we  ahould  expect  from  his 
appearance ;    he    can  talli 

rationally  upon  common  BDlgecta,  >"''  makes  bimself  naefnl.    He 
bat  worked  in  servile  offices. 

The  su^ect  of  tbe  illustration  in  flg.  25,  like  the  idiot  child  in 
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Hg.  23,  ii  well-formed  in  fe™  and  limb;  m  eigliteen  ye«™  old, 
■nd  foor  ftet  nine  inohei  high.     He  bas  tpiod  TBitures,  anil  an 
Bgrenable  Choagh  (onicnhBt 
F[g.as.  vBont     MpreMion.        Ho 

epealis  plninly,  answen 
qoBitioiia  rntionallj,  anil 
has  been  tanght  to  read 
nnd  write,  is  fund  of  masic. 
for  wLich  be  thowt  souie 
tiilent,  and  he  has  ft  good 
voice,  D  corriMt  etr,  and 
aiigs  very  well.  He  bis 
b«eii  a  bilker  and  a  waiter 
at  BD  ion  I  MiyB  that  be  irill 
alnayi  be  a  pood  boy,  be 
polity  nnd  bow  lo  gentle- 
men on  wbom  be  msy  wait, 
and  will  work  like  anything 
If  work  be  given  bim.  He 
feedi,  dreeaeg,  and  undresea 


iniKlf,  and  i: 
thv  chIIj  of  nutui'e. 


Hois 


'^  epileptic  fits^  and 
i»  disposed  to  qoairel,  t«  tell 
Sm,  and  to  iudnlge  in  a  aolitarj  vice. 

Fig.  26  is  (he  poitisit  of  a  mao  of  forty,  of  weak  intellect  ttvtn 
b^rth,  but  capable  of  foch  edncetion  as  fitted  bim  for  the  post  of 
a  copying   clerk.     He  fell 
"<■**.  into   bad    company,    com- 

mitted thefl,  and  wng  tried, 
and  acquitted  on  the  ground 
,    of  inauiity.    In  general  be 
'et,    inoffensive,  and 
D,  bnt  answers  simple 
qnestions  rationally.      He 
is  subject  to  frequent  attacks 
of  excitement,  preceded  by 
shnffliDg   of  the  feet.     In 
these  Bttarks,   which    last 
several  days,  he  talks  inco- 
herently,   is    reatlem,  and 
will  strike  and  kick  tboae 
.^. .  abont  him.     When  he  wm 

*  /  about  thirty  yean  old,  be 
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shut  the  door  of  his  room,  placed  a  long  form  close  to  the  fire, 
laid  himself  on  the  form,  and  his  head  on  the  grate.  He  was 
found  insensible,  but  on  being  removed  to  an  open  window,  had 
copious  bleeding  from  the  nose,  and  soon  came  to  his  senses.  His 
head  was  burnt  to  the  bone. 

The  form  of  imbecility  which  is  most  common,  and  most  im- 
portant in  a  medico-legal  point  of  view,  is  that  which  affects  the 
intellect,  the  morals,  and  the  prudential  conduct  of  life.  Persons 
who  exhibit  this  threefold  deficiency  profit  by  education,  so  as  to 
form  and  expr^s  simple  ideas,  to  read,  write,  and  count,  and  to 
become  musicians,  draughtsmen,  or  mechanics.  They  may  even 
attain  proficiency  in  some  one  branch  of  knowledge,  or  some  one 
aooomplbhment.  But  they  do  not  profit  by  the  opportunities 
afforded  them  in  the  same  degree  as  their  neighbours,  and  they 
present  great  varieties  of  character.  Some  are  fickle  and  change- 
able, and  incapable  of  fixing  their  attention ;  others  are  methodical 
and  persevering.  Some  are  found  fit  only  for  the  coarsest  and 
rudest  labours,  while  others  are  equal,  with  the  assistance  and 
guidance  of  others,  to  the  conduct  of  business  and  management  of 
property.  Others  know  the  value  of  money,  and  can  give  in- 
formation on  matters  with  which  they  are  conversant,  but  are 
unequal  to  emergencies,  and  unable  to  sustain  close  conversation 
or  argpiment.  They  are  thoughtless,  improvident,  uneasy,  and 
restless,  and  generally  incapable  of  strong  and  steady  attachment. 
There  are  many  imbeciles  among  the  lower  orders  of  society. 
They  are  found  following  occupations  requiring  little  sense  or 
skill,  and  their  neighbours  look  upon  them  as  weak  and  singular 
persons,  and  tease  and  torment  them  accordingly ;  or  they  become 
lazy,  drunken,  and  dissipated,  and  addicted  to  begging  and  petty 
larceny.  Some,  under  slight  temptation,  and  very  inadequate 
motives,  break  out  into  fits  of  ungovernable  passion,  and  commit 
acts  of  theft,  arson,  rape,  or  murder.  *•  They  steal  adroitly,  and 
hence  arc  considered  as  very  intelligent :  they  recommence  their 
offences  the  moment  they  are  released  from  confinement,  and  thus 
are  believed  to  be  obstinately  perverse."  "  They  have  no  idea,  or 
a  very  imperfect  one,  of  society,  laws,  morality,  courts,  and  trials ; 
and  though  they  may  have  the  idea  of  property,  they  have  no 
conception  of  the  consequences  of  theft.  They  may  have  been 
taught  to  refrain  from  injuring  others,  but  they  are  ignorant  of 
what  would  be  done  to  them  if  guilty  of  incendiarism  or  murder." 
"Their  conduct  is  actuated  solely  by  the  fear  of  punishment, 
when  capable  of  experiencing  that  sentiment,  and  by  their  own 
denret."  Qeorget,  from  whose  work, '  Sur  la  Folic,'  these  passages 
are  quoted,  says  that  "  these  beings  of  limited  capacity  furnish  to 


tbe  oobrtH  of  jneCicc,  to  prisons  and  Kafiblda,  more  ■uhji?i>ts  Dmn 
ii  genBTBll^  injipoieii" — >  statement  tlie  truth  of  wbioli  we  nre 
■Ue  ta  coufinn  b^  our  own  aiperience.   (Q.) 

But  imbedllt}',  u  alreadj'  ]K)iiit«d  out,  ia  not  alnayi  of  this 
mixed  cbaruGter,  ditpla^iog  itidr  at,  tlie  uine  time  in  tbe  intellect, 
iMonl^  and  condnct.  It  is  aometimea  psrtiiil,  affectini;  only  or 
MeBj  either  tlie  intellectual  or  tliemoral  clmrHctcr.  There  may 
b^  00  tbe  one  hnnd,  on  inability  t«  acquire  nnd  apply  knowledtre 
in  poiona  who  bnve  u  dae  wna«  of  right,  act  witb  integrity,  uiil 
pwferiD  every  social  duty ;  nmt,  on  tbe  other,  an  □nnuiul  power 
of  wqiiiriDg  kitOKledge,  with  jadgmeat,  timcj  and  refined  tute, 
bnt  Mmbiced  with  feeblencsa  of  purpose,  want  of  aelf-cootrol, 
InapUtade  for  businew,  diariitard  of  duty,  nnd  wiint  of  common 
boMty.  Such  persons  nre  knonn  iii  suuiety  m  neiik.  soft,  easy, 
good-naturad,  weU-meaning,  good  sort  of  people,  and  if  pooened 
of  bnlliant  talenli,  as  baving  every  sense  but  common  sense. 
Tbey  are  too  easy  to  be  jnit ;  t«o  thoughtless  to  be  honeet.  Tbey 
hare  an  uutinctive  horror  of  boiiness,  an  aversion  to  tbeir  regalor 
occnpatione,  and  a  distaste  for  ererything  that  weara  the  shape  of 
a  doty.  The;  are  utterly  ignoraut  of  the  value  of  money,  andtba 
laat  UHe  tbej  make  of  it  is  to  pay  their  debte.  Each  man  among 
them  has  his  own  fiivounte  form  of  extravagance,  and  hia  own 
mode  of  mining  himielf.  One  calli  an  atcbitect  to  hia  asnstaiKe ; 
another  an  opholsterer;  a  third  collects  nsefnl  things  which  he 
never  nies,  or  diiplaji  a  eorions  taate  in  worthies*  trifles;  or 
(worse  atill)  becomes  the  incorrigible  patron  of  mendicants  and 
mendicent- thieves.  These  people  are  alwayi  fanning  acqualntancea 
with  nnwortb;  persons,  who  Snd  it  worth  their  while  to  know 
and  to  Batter  tbem.  With  all  their  eaaineiB  of  diipotition  they 
have  much  narmth  of  temper  nnd  itrength  of  pasDon.  Tbey  era 
bad  children,  hnsbandt,  and  fhtbera,  because  in  tbeie  relations  they 
have  dotjeatoperform.  Tbroughootlife  they  are  weak,  wavering, 
flckle,  and  self-willed  as  children ;  the  source  of  consUnt  anxiety 
and  misery  to  thdr  families;  the  prey  of  deeigning  knaves ;  the 
Bipected  inmates  of  gaols,  workhonsee  and  lunatic  asylums. 

Tbece  monl  imbeciles  remain  at  large,  because  tbe  intellect 
htiDg  unaffected,  tbey  have  no  distinct  delusioni,  and  as  weaknsM 
of  intellect  is  a  necessary  ingredient  in  the  legal  idea  of  imbe- 
cility, the  attempt  to  prove  such  pettons  of  unsound  mind,  in  H 
court  of  law,  necenorily  fails,  That  absence  of  moral  sense,  and 
corresponding  want  of  self-control,  which  is  the  essence  of  their 
mental  malady,  can  be  proved  Duly  by  tbe  history  of  tbeir  daily  life; 
J  hitUiry  often  bard  to  olitain,  and  generally  studiously  withheld. 
Imbecile*   ore   sometimei  ai  uoclt  under  tbe  dominion  of 


•-*  -I 
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cbildifh  fiuQcies  as  mftniacs  are  of  delusions.  A  coromissioii  of 
louf^  was  granted  in  the  ease  of  a  young  gentleman,  aged  20, 
who  was  the  slave  of  a  childish  fancy  for  windmills,  with  an 
aversion  equally  strong  to  watermills.  Having  been  placed  under 
control  in  a  place  where  there  were  no  windmills,  he  cut  the 
calves  of  a  child's  legs  through  to  the  bone,  and  stated  that  he 
sboold  have  taken  away  its  life,  that  he  might  be  tried  for  his 
act,  and  removed  from  a  place  where  there  were  no  windmills. 
He  had  always  been  violent  when  thwarted  in  his  fancy,  had 
threatened  his  keeper  and  members  of  his  family,  and  had  more 
than  once  made  preparations  for  committing  murder.  When  we 
chanced  to  see  him  in  a  distant  asylum,  he  was  expecting  to  be 
appointed  head  miller  to  a  maniac  who  alleged,  among  other 
strange  chums  to  dignity  and  importance,  that  he  was  king  of 
England.  (G.) 

Legal  Melationt  of  ImheciUty.^^ln  respect  to  this  form  of 
mental  unsoundness,  two  kinds  of  questions  may  arise— questions 
of  competency,  and  questions  of  responsibility. 

The  competency  of  imbeciles  to  form  contracts,  and  their  va- 
lidity when  formed,  has  often  engaged  the  attention  of  our  law 
courts.  Persons  of  weak  mind  have  been  brought  by  improx)er 
influence  to  ally  themselves  in  marriage,  and  the  validity  of  sueh 
marriages  has  been  successfully  disputed,  as  in  the  case  of  Ports- 
mouth  V,  Portsmouth,  in  which,  as  in  other  instances  that  might 
be  cited,  the  proof  of  imbecility  was  rightly  drawn  not  from  a 
few  isolated  facts,  but  from  an  investigation  of  the  whole  life, 
conduct,  and  character. 

The  competency  of  imbeciles  to  manage  their  afl^irs  is  often 
called  in  question.  As  the  conduct  of  life  is  pai'tly  dependent  on 
a  knowledge  of  the  use  and  value  of  money,  partly  on  judgment 
and  discretion,  inquiries  of  this  class  may  assume  a  very  simple, 
or  a  very  complicated  shape. 

In  rare  instances  men  have  been  pronounced  incapable  of 
managing  their  affairs,  on  the  ground  not  so  much  of  general 
weakness  of  intellect,  as  of  defective  knowledge  of  numbers  and 
the  value  of  money.  Two  such  cases  are  related  by  Abercrombie, 
in  one  of  which  there  was  a  "  total  inability  to  perform  the  most 
■imple  process  of  arithmetic,''  and  in  the  other  "  a  total  want  of 
the  power  of  tracing  relations  both  as  to  time  and  numbers."  In 
the  face  of  evidence  showing  that  they  had  made  much  progress 
in  their  education,  both  were  pronounced  incapable  of  managing 
their  affairs. 

An  imbecile  in  whose  case  we  were  called  to  ^We  ^\^«<ctfi^> 
did  not  know  how  mtmj  peace  there  were  m  a  flbL\»e\iCft  ot  t^^^^^» 
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or  how  many  shilliiigt  in  a  tovereign ;  ooold  not  peHbrm  the 
earioBt  operation  of  arithmetic;  did  not  know  the  date,  month, 
or  year ;  or  the  name  of  the  reigning  monarch;  nor  reoogito 
penons  with  whom  he  had  conyened  only  four  dayi  previoiuly. 
His  attention  was  rooaed  with  the  ntmoat  diiBcnlty,  and  ooold 
not  he  fixed  to  any  one  suhjeet.  His  look  was  Tacant,  his  dreas 
pecnliar,  his  giut  awkward.  Ids  motions  groteaqoe,  his  speedi 
slow  and  hesitating.  He  cned  the  same  words  and  expressiopa 
again  and  again,  repeated  imperfectly  the  tasks  and  prayers  of  his 
<£ildhood,  and  imitated  the  contortions  of  persons,  tike  himsdf, 
sntjeot  to  fits.  Such  a  case  conld  present  no  difBcolty  either  to 
witness  or  jary.  (G.) 

More  difficult  questions  arise  in  respect  of  persons  who  though 
they  display  many  marks  of  imhedlity,  in  ddldish  ways,  eccen- 
tric habits,  violent  passions,  and  cruel 'dispositions,  are  yet  able 
to  perform  the  simple  operations  of  arithmetic,  know  the  value 
of  money,  and  can  comprehend  such  statements  and  suggestions 
with  respect  to  their  afiUirs  as  are  submitted  to  tbem.  In  some 
of  these  cases,  a  successfiil  appeal  has  been  made  to  the  efficient 
manner  in  which  the  party  has  actually  conducted  bis  own  affairs. 

The  proof  of  imbecility,  combined  with  undue  influence,  has, 
in  many  instances,  been  held  to  invalidate  a  will ;  but,  in  the 
absence  of  such  influence,  all  that  is  required  to  establish  the 
wills  of  people  of  weak  understanding  is,  that  they  should  have 
been  capable  of  comprehending  their  nature  and  effect. 

The  question  of  retponsiUlUy  for  such  acts  as  arson  and 
murder,  can  only  be  answered  by  weighing  well  all  the  circum- 
stances of  the  act,  the  motives  by  which  it  was  instigated,  and 
the  whole  life  and  character  of  the  accused.  This  subject  will 
be  considered  when  all  the  forms  of  unsound  mind  have  been 
passed  in  review. 

Several  interesting  and  instructive  cases  of  imbeciles,  concern- 
ing  whom  the  two  questions  of  competency  and  responsibility 
have  been  raised,  are  given  in  detail,  and  made  the  subject  of 
judidous  commentary  in  Ray's  'Treatise  on  the  Medical  Juris- 
prudence of  Insanity.' 

Cretinism, — In  many  parts  of  the  continent  of  Europe,  especially 
in  valleys  lying  among  hills,  but  occasionally  in  unhealthy  rural 
and  urban  districts  in  all  parts  of  the  world,  a  disease  prevails 
which  combines  the  extreme  of  bodily  deformity  and  degeneracy 
with  deficiency  of  intellect.  In  Switzerland  and  Savoy  persons 
so  affiicted  are  called  cretins,  and  in  France  cagota.  The  morbid 
feature  by  which  they  are  chiefly  distinguished  is  the  enlargement 
of  the  throat,  known  as  goitre  or  hronchocele ;  but  to  this  several 
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bodBly  defects  and  defbrmitioi  are  superadded.  The  stature  is 
dwarfed,  the  belly  large,  the  legs  small,  the  head  conical,  the  arch 
of  the  palate  high  and  narrow,  the  teeth  irregular,  the  mouth 
large,  the  lipe  thick,  the  complexion  sallow,  the  roice  harsh  and 
shrill,  the  speech  thick  and  indistinct,  the  eyes  squinting,  the  gait 
feeble  and  unsteady,  the  sexual  power  weak,  or  wanting. 

The  best  authorities  represent  this  physical  degeneracy,  with 
the  coexisting  mental  deficiency,  as  commonly  dating,  with  rare 
exoeptiona,  from  a  period  subsequent  to  birth.  About  the  fifth 
or  sixth  month,  the  bodily  development  seems  to  be  checked. 
The  child  looks  unhealthy  and  seems  weak ;  the  head  is  large, 
and  its  bones  widely  separated ;  the  belly  swells  and  the  limbs 
shrink ;  teething  goes  on  very  slowly,  and  the  child  cannot  stand 
or  speak  till  its  fifth  or  sixth  year.  Some  cases  are  complicated 
with  spinal  distortion,  some  with  hydrocephalus. 

The  victims  of  this  singular  affection  are  usually  divided  into 
three  classes — cretins,  semi-cretins,  and  the  cretinous,  or  cretins 
of  the  third  degree. 

The  first  class  answer  to  the  description  of  idiocy  already  given, 
with  the  addition  of  the  peculiar  deformity  of  the  throat.  Their 
life  is  antomatic;  they  have  no  intelligence;  their  senses  are 
dull,  or  wholly  wanting ;  they  cannot  speak ;  their  time  is  spent 
in  basking  in  the  sun  or  sitting  by  the  fire ;  and  only  the  most 
urgent  calls  of  nature  rouse  their  attention.  They  do  not  possess 
the  power  of  reproduction.  The  next  class,  or  semi-cretins,  show 
a  higher  intelligence.  They  can  be  taught  to  read  and  to  repeat 
prayers,  but  without  understanding  what  they  learn ;  they  have 
no  idea  of  numbers ;  they  note  what  passes  around  them,  and  use 
language  to  express  their  wants;  they  remember  common  events, 
understand  what  is  said  to  them,  and  speak  intelligibly  on  com- 
mon subjects.  Cretins  of  the  third  degree  show  glimpses  of  a  higher 
nature,  and  can  attain  a  certain  degree  of  proficiency  in  mecha- 
nical employments  and  contrivances,  in  drawing,  painting,  and 
music;  but  arithmetic  is  a  very  rare  acquirement.  They  are  said  to 
be  acutely  alive  to  their  own  interest,  extremely  litigious,  unable 
to  manage  their  affairs,  but  obstinate  and  unwilling  to  be  advised. 

Cretins  of  the  second  and  third  degrees,  if  removed  from  their 
birth-place  early  in  Wfft,  and  put  under  judicious  superintendence, 
may  be  greatly  improved  both  in  body  and  mind,  and  become 
useful  members  of  society. 

DEMENTIA. 

This  is  readily  distinguished  from  the  two  forms  of  amenlia 
just  described.     In  idiocy  the  deficiency  is  congenital;   in  im- 
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bedlify  it  ihoirs  itodf  in  early  life;  bnfe  in  dna^iilia  it  sopir- 
▼eiiei  ikmly  or  inddenly  in  a  mind  alroady  AiUy  d«v«lop6d»  and 
in  childhood,  manhood,  or  old  age.  It  ^Ulbri  ilao  from  mania» 
ftr  it  conaiats  in  exhanaHon  and  torpor  of  the  freoltfaiy  not  in 
nolent  and  awtained  eoraitement. 

The  mental  state  in  dementia  it  beat  deaoribed  by  the  word 
inooherenoe.  There  ia  alao  aform  of  mania  e^naliy  wril  deacribed 
by  the  lame  word;  bat  the  inooherenoe  of  dementia  ia  marked  by 
langaor,  that  of  mania  by  eiatement.  It  mnat^  bowerer,  be 
onderatood  that  the  demented  are  liable  to  maniafial  paroiyama, 
and  maniacs  to  remisnona  of  comparatiYely  tranqnil  inoohe- 
renoe. 

Dementia  is  divided  into  aeuie,  or  prmmy,  and  <Atroiuet  or 
aeeomdmy.  The  first  form  is  rare,  and  eoosiata  in  a  state  of  pro> 
found  melancholy  or  stupor;  the  seomd  very  common,  and 
characterized  by  iocohercDce.  There  is  also  a  Senile  Dementia, 
and  a  form  of  dementia  associated  with  General  Paralysis. 

There  arc  ab^o  degrees  or  stages  of  dementia,  which  Prichard 
indicated  by  the  words  forgetfiilness,  irrationality,  incomprehen- 
sion, and  inappetency.  A  patient  saffering  from  dementia,  as  he 
passed  from  bad  to  worse,  would  first  exhibit  want  of  memory, 
then  loss  of  reasoning  power,  then  inability  to  comprehend,  and, 
lastly,  an  abolition  of  the  common  instincts  and  of  volition. 

1.  AciUe  Dementia. — That  form  of  dementia  which  arises  from 
sudden  mental  shocks  often  presents  a  distinct  and  very  peculiar 
feature. — The  mind  is,  as  it  were,  arrested  and  fixed  for  the  re- 
mainder  of  life  in  sad  abstraction  on  the  one  event  which  had 
oocaiiioned  it ;  or  the  shock  destroys  all  mental  power,  and  brings 
on  a  state  similar  to  that  of  the  imbecile  or  idiot. 

D.^ring  the  earthquake  panic  of  1843,  we  saw  a  ease  of  de- 
mentia in  a  lad  twelve  years  of  age,  brought  on  by  the  alarming 
conversation  of  a  knot  of  Irishmen  in  the  dusk  of  the  evening. 
The  poor  boy  seemed  deprived  of  all  his  faculties,  was  dull  and 
listless,  and  answered  every  inquiry  by  a  vacimt  smile.  He  had 
an  occasional  access  of  terror  and  excitement,  but  soon  relapsed 
into  stupor.  (G.) 

2.  Chronic  Dementia, — This  form  may  generally  be  traced  to 
some  antecedent  acting  gradually  on  the  mind,  such  as  prolonged 
grief  or  anxiety ;  to  severe  attacks  of  fever,  mania,  melancholia, 
apoplexy,  paralysis,  or  repeated  fits  of  epilepsy.  In  all  these 
cases  it  may  depend  on  softening  or  other  chronic  disease  of  the 
brain.  It  may  be  inferred  from  two  melancholy  cases  of  recent 
occurrence  that  the  inhalation  of  one  poisonous  vapour  at  least 
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(merenric  metbjl)  can  induce  in  healthy  men  a  state  of  brain 
pawing  gradually  into  the  most  hopeless  dementia. 

3.  Senile  Dementia,  or  that  which  is  incidental  to  aged  persons, 
is  a  nmple  and  well-marked  form  of  the  dementia  which  arises 
from  causes  acting  slowly  and  gradnally.     The  first  symptom 
is  impaired  memory  of  recent  events,  with  dulness  of  perception 
and  apprehension,  and  an  inability  to  fix  the  attention,  or  follow 
any  train  of  thought.     The  things  heard  five  minutes  since  are 
forgotten,  and  the  same  question  is  repeated  again  and  again. 
Hence,  the  transaction  of  business  requiring  sustiuned  attention 
becomes  impossible.     The  control  of  the  will  over  the  thoughts 
becoming  more  and  more  enfeebled,  the  reasoning  powers  sufier ; 
for  scarcely  are  the  premisses  laid  down  before  they  are  forgotten, 
•o  that  the  act  of  comparison  by  which  the  conclusion  is  arrived 
at  cannot  be  performed ;  and  after  pursuing  the  same  topic  of 
oonyersation  through  part  of  a  sentence,  some  accidental  sug- 
gestion turns  the  ideas  aside.     Persons  so  affected  know  their 
attendants  and  recognise  their  friends,  but  they  seldom  display 
Kgns  of  emotion  on  seeing  them ;  and  they  can  still  employ  them- 
selves mechanically, — men  in  writing,  and  women  in  knitting  and 
sewing.     The  next  phase  of  the  malady  is  one  of  complete  incom- 
prehension.    Memory,  reason,  and  the  power  of  attention  are  en- 
tirely lost;  but  the  muscular  force  remains  intact,  and  displays 
itself  in  perpetual  activity,  in  jumping  or  running  to  and  fro,  or 
walking  round  in  a  circle,  or  rooking  backwards  and  forwards  in 
a  diair,  dancing,  singing,  and  shouting,  or  in  talking  or  muttering 
incessantly.     Many,  however,  sit  silent  and  tranquil,  or  with  a 
vacant  unmeaning  stare,  for  weeks,  months,  or  even  years.     A  few 
remain  crouched  in  one  uneasy  posture,  or  they  stand  erect  with 
the  neck  rigidly  fixed  at  right  angles  to  the  body.     Some  display 
obstinate  delusions.     In  the  last  stage  of  all,  even  the  animal  in- 
stincts are  lost ;  there  is  neither  sensation,  memory,  thought,  nor 
reason,  but  bare  physical  existence ;  with  occasionally,  at  distant 
intervals,  a  short  resuscitation  of  some  of  the  mental  powers. 

4.  Oeneral  ParcUyeit  {Paresis), — The  weakened  state  of  the 
mind  in  this  interesting  form  of  dementia  shows  itself  in  most 
cases  by  delusions  of  unlimited  power  and  boundless  wealth ;  in  all 
by  progressive  decay  of  bodily  and  mental  power.  Among  the  early 
symptoms  are  neglect  of  duty,  a  restless  and  wandering  disposi- 
tion,  the  commission  of  petty  thefts,  indecent  exposure  of  the 
person,  acts  of  extravagance,  and  a  sudden  change  of  opinion  and 
feeling,  moral  and  religious.  The  disease  is  rare  in  women, 
common  in  men  of  education  and  position;  and  it  generally 
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showi  \Ue\t  in  ndultn  of  middle  Age — from  tliicly  to  aixly.  Ztt 
tauKs  ore  iittempennce,  sciubI  eicesKH.  the  Buxietiei  and  undue 
meDtal  taboura  of  the  active  md  etirring  period  of  lifv,  and 
Lereditary  t^nt.  The  meDtal  defei^t  is  «oinetliiies  recogniied 
before  the  pnraljBii,  sanielJiaeH  with  it,  and  Mmetima  the  spinal 
marrow  U  flnt  affected,  tbej)  the  atrncturc  and  tiinctions  of  the 
braJD.  Its  dumtioD  it  umally  Mated  at  from  a  few  months  U> 
three  yeara.  The  paralytic  symptoms  show  themaelves  first  in 
the  tongue,  lips,  aad  features.  The  articulatiou  is  liesitating  and 
indiitlnct ;  the  lips,  tangne,  and  muscles  of  llie  ^loe  are  tremu- 
lous and  (iDiveringr  the  pupils  are  often  unequally  dilated.  Then 
the  muscles  of  the  limbs  are  affected.  The  patient  trips, 
■tnmhles,  end  staggen,  and  can  no  longer  perform  such  com- 
bined muscular  movemeDta  as  playing  on  musical  initrnmenta, 
writing,  and  sewing.  Tliese  paralytic  symptoms  go  on  increas- 
ing, and,  nt  length,  the  sphinetera  cease  to  net,  and  it  is  not  un- 
common for  deotli  lo  happen  from  suffocation  ill  ttic  net  of 
swallowing  food.  Occasional  lit^  (if  vi'iii.'iu-c  und  ul'  rjiilopiiy 
occur  to  vary  what  would  otherwii«  generally  prove  a  gradual 
deaoent  towards  deaUi,  with  increasing  weakness  and  helplessnes*- 
At  the  last,  sloDghing  hed-sorea,  and  attacks  of  diarrhixa  or 
pueUDKinia  close  the  scene.  One  noteworthy  and  characteristic 
featDre  of  the  malady. is  the  change  in  the  eipresuon  of  the 
coantensDce  in  an  early  stance.  Through  the  rehuuition  of  the 
muscles,  the  wrinkles  of  the  taee  disappear,  and  the  patient 
seems  to  have  grown  younger;  but  at  a  later  stage,  the  face 
becomes  curiously  wanting  in  eipreaaian.  Bat  to  the  last  the 
mental  characteristics  remain  tlie  same,  and  the  last  mattered 
woids  are  about  "  gold,  and  carriages,  and  millions  of  money."* 

The  flgares  anneied  (see  next  page)  represent  the  early  and 
advaDced  stage  of  General  Paralysis  in  a  gardener,  let.  38.  The 
misoondDct  of  a  daaghter  bad  brought  on  a  state  of  melaacboly 
which  lasted  for  a  fortnight,  at  the  end  of  which  time  he  began 
to  insist  that  be  was  the  king,  that  he  was  in  bis  palace,  which 
was  made  of  gold,  and  that  be  had  a  milhon  of  money-  His 
memory  failed  btm,  he  did  oot  know  the  month  or  year,  bis 
speech  was  slightly  impaired,  bat  his  walk  was  tolerably  firm. 
Fig.  27  was  taken  a  mouth  after  the  appearance  of  these  symp- 
toms, and  fig.  28  after  the  lapse  of  another  month,  when  the 
tooasp  httd  made  much  progress,  as  was  shown  by  the  increased 
•mbaRBsament  of  his  speech,  the  nesriy  utter  lose  of  memory, 

•  L-Kejer;  qODied  lij  Msodskj  hi  his  •  Fhyslslon  sad  PsUwlogj  of  tbs 
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Id*  Mtering  put  (for  be  could  scsrcely  naJk  at  all),  and,  i 
whhtlMdiiiy  a  »ery  good  appetitt,  hig  rapid  ei — --•-— 


Legal  Stlalioiu  of  Detatnlia, — DemenlU  is  a  common  salgect 
of  tlie  inquiry  de  tMnaiico,  A  dcmcntod  purson  lapses  into 
h>tuts  of  ruinous  uitravagance.  and  the  inquiry  has  for  its  object 
to  aacertain  whether  tie  is  ablE  to  msna^e  his  afiuirs,  and  if  not, 
ance  wkat  date  the  incapacity  lias  existed.  This  inquiry,  diffi- 
cnlt  in  ittelf,  is  made  more  embarnueing  by  the  Btroiig  rival 
interests  which  alwHys  grow  up  urouiici  persons  of  this  class. 

A  question  frequcotly  rused  respecCiug  this  form  of  unsound- 
n«M  relates  to  the  validity  of  nilla  made  or  altered  by  persons 
alleged  to  be  suSering  from  senile  dementia.  The  inquiry  is 
generally  one  of  considerable  difficulty)  for  such  persons  vary 
greatly  from  day  to  dny,  and  present  theniielvee  to  different 
obaervers  in  different  lights.  Accordingly  tliere  is  room  for  very 
conflicting  testimony,  and  wide  divcrgeueea  of  opinion,  both 
among  nuskilled  and  skilltid  witnesses;  and  the  legal  decisioa 
nitiniitely  turns  nuich  mure  on  the  character  of  the  will  itself 
•tid  iti  consonancy,  or  otherwise,  with  the  known  intentiuni  and 
riewi  of  the  testator  at  an  earlier  period  of  his  life,  and  with  the 
natural  teeliiigi  of  persons  of  sound  intellect,  than  on  the 
medical  or  other  evidcni-e  respecting  his  mental  condition. 

General  paralysis,  in  any  degree,  afibrds  a  strong  preanraption 
■gainst  the  competenry  oi  the  subject  of  it,  implying,  as  a  very 
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g&aenl  rule,  ezagg«fited  idiM  of  wwlth,  and  iMbiUty  to  make 
ft  renfouble  me  of  money. 

The  regponnlnlity  of  the  demented  for  aots  which  In  the  sane 
are  erimea  will  he  ooniidered  presentiy. 

XAiriA. 

This  term  inalndeB  all  the  forma  oi  nnaoondneaa  that  are 
characterized  by  «ndoe  excitement;  and  therefore  diflhca  in  a 
marked  manner  froai  those  already  denribed.  Thero  la  no  l^gal 
term  fai  oommon  nae  which  properly  characfeeriiai  iUa  itate ; 
and  one  of  it*  moat  important  finrma,  moral  InMnity,  la  aa  yet  nn- 
reeogntied  by  the  law.  The  only  legal  term  empk^ed  in  a  aeme 
analogona  to  that  of  mania  is  lutMCjf,  which,  aa  already  re- 
marked, is  olgectionable  from  being  founded  on  a  Tariahle  fiiitnre 
of  the  disease. 

There  are  three  forms  of  Mania  (table,  p.  168)  ;  General,  In- 
tellecinal,  and  Moral ;  and  each  of  the  two  latter  has  two  sub- 
divisions— General  and  Partial, 

General  Mania. — This  form  affects  the  intellect,  the  emo- 
tionsy  and  the  passions,  and  throws  the  whole  mind  into  a  state 
of  mingled  excitement  and  confusion.  It  is  the  counterpart  of 
the  incoherence  of  dementia,  and  the  form  which,  in  some  cases, 
mania  assumes  from  the  very  first.  It  would  be  correctly  desig- 
nated by  the  phrase  "  raging  incoherence."  There  is  another 
form  liable  to  be  confounded  with  this,  on  the  one  hand,  and  with 
monomania  on  the  other,  but  which,  when  carefully  examined,  is 
found  to  be  a  general  unsoundness,  with  undue  excitement  of 
some  predominant  emotion  or  passion  that  takes  the  lead  in  the 
unsound,  as  it  had  previously  done  in  the  sound  mind. 

Mania,  whatever  form  it  assumes,  unless  it  be  the  immediate 
consequence  of  injuries,  moral  shocks,  intoxication,  poisoning,  or 
acute  disease,  is  commonly  preceded  by  important  bodily  and 
mental  changes,  which  take  place  gradually,  occupying  a  variable 
period  of  time,  irom  a  few  days,  to  15  or  20  years,  and  is  known 
aa  the  period  of  incubation. 

When  the  period  is  short,  the  disease  shows  itself  at  the  end 
of  aome  hours  or  days  of  anxiety,  uneasiness,  and  depression,  by 
headache,  sleeplessness,  and  excitement.  The  patient  begins  to 
babble,  cry,  and  sing,  becomes  wild  and  agitated,  and  appears 
like  a  person  intoxicated.  When  the  period  of  incubation  is  ex- 
tended, the  disease  generally  commences  with  a  consciousness  on 
the  port  of  the  patient  of  some  disorder  in  his  mental  faculties, 
of  odd  notions,  unusual  inclinations,  and  changing  affections.  He 
15  vexed  at  the  change,  and  tries  to  conceal  it;  continues  his 
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occopations ;  and,  like  a  man  in  the  first  stage  of  intoxication, 
makes  great  efforts  to  appear  reasonable.  Meanwhile  his  health 
gives  way.  His  sleep  is  disturbed  ;  he  loses  flesh  and  appetite  ; 
and  suffers  from  indigestion  and  constipation.  At  the  same 
time,  a  gpreat  change  takes  place  in  his  tastes,  habits,  affections, 
and  character,  and  in  his  aptitude  for  business.  If  he  was  gay, 
coromanicative,  and  social,  he  becomes  sad,  morose,  and  averse  to 
society ;  tears  and  laughter  succeed  each  other  without  apparent 
cause ;  if  open  and  caudid,  he  becomes  suspicious  and  jealous  ;  if 
moderate  iii  his  political  and  religious  opinions,  he  passes  to  an 
extreme  exaggeration  in  both ;  if  uffectiouately  attached  to  wife, 
children,  and  relations,  he  regards  them  with  indifference  or  dis* 
like ;  if  he  was  orderly  and  economical,  he  becomes  confused  and 
prodigal ;  if  correct  in  conversation,  his  language  becomes  vio- 
lent and  obscene ;  if  chaste,  or  moderate  in  sexual  indulgence,  he 
becomes  the  victim  of  insatiable  desires,  and  either  seeks  to 
associate  with  the  other  sex,  or  has  recourse  to  disgraceful  prac- 
tices. 

If  this  is  a  first  attack,  the  nature  of  the  change  is  misunder- 
stood; questions  are  put  to  him  which  harass  and  pain  him,  or 
he  is  irritated  by  offensive  insinuationn  and  frivolous  accusations : 
and  when,  at  length,  he  breaks  out  into  furious  mania,  the  attack 
is  attributed  to  some  cause  quite  inadequate  to  produce  it. 

Tlie  period  of  incubation  passed,  and  the  disease  fully  esta- 
blished, the  mental  and  physical  phenomena  undergo  a  change. 
The  patient  has  faith  in  his  delusions,  and  instead  of  concealing 
his  thoughts,  openly  and  strenuously  avows  them,  except  when 
tempted  by  powerful  motives  to  a  contrary  course.  When 
thwarted  and  opposed  he  uses  the  most  violent,  obscene,  and  in- 
sulting language.  Nor  does  his  violence  always  spend  itself  in 
words,  for  he  tears  his  clothes  and  bedding  to  pieces,  and  inflicts 
bodily  injury  on  himself  and  those  about  him.  The  physical  de- 
rangement displays  itself  in  a  flushed  face,  a  wild  sparkling  eye, 
pun.  weight  and  giddiness  in  the  head,  ringing  in  the  ears,  rest- 
lessness and  sleeplessness.  The  patient  is  also  singularly  insen- 
sible to  cold  and  heat,  and  either  abstains  from  food  and  drink 
during  long  intervals  of  time,  or  eats  voraciously.  His  muscular 
power  is  inordinately  developed,  and  he  sustains  for  a  long  time, 
without  sleep,  a  succession  of  efforts  which  would  soon  utterly 
exhaust  a  healthy  person.  His  habits  are  often  most  disgusting 
and  offensive. 

The  appearance  of  the  maniac  during  the  fits,  and  in  compara- 
tively tranquil  and  lucid  intervals,  is  well  shown  in  l\x«  vqxlcxs^ 
figures,  of  which  fig.  29  shows  an  epileptic  maniac,  «\.»  ^,\xv  ^ 
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Geutral  InieUrctual  Mania.^-Tbe  opinion  is  ^niDg  (croDDd 
that  mania  ii  in  oil  cases  primu-ily  an  emotional  diaeaae,  and  tliot 
the  aBeeHoa  of  the  intGllect  is  secondary.  But  there  is  certainlj 
one  olas*  of  caies  in  nbicli  the  dlgente  apiwara  to  br  almost 
limited  to  the  aenses,  whicb  are  tbe  vport  of  strange  iljaiiotis,  or 
to  the  intellectual  faculties,  properly  so  called.  Of  tlio  flnt  chisi 
we  bafc  at  least  three  good  eiainplea  io  the  estimable  gentlemaii 
of  A^oa,  imiuortnlized  by  Horace. 


-Qol» 


redcbal  in' 


in  anotber  at  Abydoi  mentioned  by  Ariitotle,  and  in  tbe  patient 
of  "  exalted  rank"  wbom  Sir  Henry  Malford  saw  in  his  fanded 
tbealre,  and  heard  "  call  npon  Air.  Oarrick  to  eiert  bimself  in 
tfae  perfonnance  of  Hamlet."  In  these  casts  it  is  believed  that 
these  mixed  illnsions  of  sight  and  heating,  looked  upon  as  r«al, 
constituted  the  whole  of  the  niiioundness.  Of  the  second  class  B 
fev  eiamplea  might  also  be  found,  ai  in  a  gentleman  who  thought 
himself  secretary  to  tbe  moon,  but  does  not  seem  to  Lave  cairiad 
hit  ansouDdoess  into  sublunary  a  flairs. 
But  there  is  certainly  a  very  distinct  and  oelt-marked  class  <rf 
esses  irroDgty  regarded  is  knteWeelasl,  but  Kally  dependent  on 
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th«  ezdtement  of  some  strong  emotion  or  passion,  such  as  pride, 
▼anitj,  or  ambition.  Thus  Dr.  Keid  tells  us  of  a  vain  young 
meilical  student,  who,  expecting  to  realize  a  fortune  by  attaining 
academical  honours,  entered  himself  at  Cdmbridge,  and  so  injured 
his  health  by  fruitless  application  to  study,  as  at  length  to  fall 
into  a  state  of  decided  derangement,  alleging  that  he  was  the 
Faroese  Hercules ;  had  written  Dr.  Clarke's  Travels  in  Russia ; 
had  composed  the  iEnoid  of  Virgil ;  had  painted  one  of  the  mas- 
terpieces of  Raffaelle,  and  knew  everything. 

Dr.  Henry  Johnson,  in  his  work  on  the  arnngement  and 
nomenclature  of  Mental  Disorders,  also  gives  the  highly  charac- 
teristic letter  of  an  ambitious  patient  who  claimed  the  somewhat 
inoongmous  titles  of  champion  and  king  of  England,  and  heir 
presumptive  to  the  crown,  at  the  same  time  that  he  monopolized 
ail  the  principal  offices  of  state. 

The  autobiography,  already  referred  to,  of  a  (gentleman  who 
had  recovered  from  an  attack  of  mania,  shows  how  general  was 
the  disturbance  of  the  whole  intellectual  and  moral  being;  though 
the  predominant  emotion  being  of  a  religious  character,  the  case 
might  have  been  described  as  one  of  religious  nionoiuunia. 

General  intellectual  mania  consists,  then,  in  many  cases,  in  a 
violent  disturbtince  of  all  the  intellectual  faculties  brought  about 
by  the  over-excitement  of  some  one  leading  eniociun  or  passion. 

Partial  Intellectual  Mania. — Tliis  was  culled  melancholia, 
from  the  mistaken  notion  that  such  partial  affections  of  the  intel- 
lect are  always  of  a  gloomy  character,  liut  Ksquirol  showed 
that  such  persons  have  often  extremely  gay  and  pleasant  ideas, 
and  substituted  the  term  monomania,  now  generally  received. 

The  simplest  form  of  this  disorder  is  that  in  which  the  patient 
takes  up  some  one  notion  opposed  to  common  sense  and  universal 
experience.  He  is  secretary  to  the  moon,  the  Crystal  Palace,  a 
grain  of  wheat,  a  goose-pic,  a  pitcher  of  oil,  a  wolf,  a  dog,  or  a  cat. 

In  many  cases,  this  single  delusive  idea  relates  to,  or  is  occa- 
sioned by,  some  sensation  or  disease,  which  the  monomaniac,  like 
the  dreamer,  associates  with  imaginary  accompaniments,  and 
interprets  by  the  aid  of  his  delu2>ion.  Thus,  Esquirol  tells  us  of  a 
woman  having  hydatiils  in  *:he  womb,  who  insisted  that  she  was 
pregnant  with  the  devil :  of  another,  who  having  adhesions  of 
the  intestines  after  chronic  peritonitis,  imagined  that  a  regiment 
of  soldiers  lay  concealed  in  her  belly,  struggling  and  fighting; 
and  of  a  third,  who,  suffering  in  the  same  way,  believed  that  the 
apostles  and  evangelists  had  taken  up  their  abode  in  her  bowels. 
and  were  occasionally  visited  by  the  Pope  and  the  pa\*T\ttce\\&  o^ 
the  Old  Testament. 
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Bat  such  delusions  as  these,  though  originally  founded  on  real 
sensations,  may  continue  after  the  sensations  themselves  have 
passed  away,  as  is  proved  hy  the  cures  that  have  heen  wrought 
by  a  laudable  species  of  deception.  Thus,  a  patient,  thinking 
that  a  serpent  had  been  extracted  from  his  bowels  by  a  pretended 
surgical  operation,  took  up  the  idea  that  the  creature  had  left  its 
ova  behind,  ready  to  be  hatched  into  a  brood  of  young  ones ;  but 
was  reassured  by  the  dexterous  reply,  that  the  snake  was  a  male. 

But  8uch  cases  of  partial  intellectual  mania  do  not  comprise 
all  those  designated  as  monomania;  for  in  roost  instances  the 
mental  affection  goes  beyond  a  single  insane  idea,  and  influences 
more  or  less  extensively  the  thoughts  and  the  conduct,  being 
marked  by  other  intellectual  and  moral  inconsistencies. 

Moral  Mania. — It  was  Pinel  who  first  recognised  this  form  of 
insanity,  the  disease  having  been  previously  considered  as  either 
exclusively,  or  chiefly,  a  malady  of  the  reasoning  faculties.  He 
found,  to  his  great  surprise,  that  there  were  at  the  Bicctre  many 
maniacs  "  who  betrayed  no  lesion  whatever  of  the  understanding, 
but  were  under  the  dominion  of  instinctive  and  abstract  fury,  as 
if  the  affective  faculties  alone  had  sustained  injury/'  This  he 
called  manie  sans  delire.  The  reality  and  great  importance  of 
this  distinction  between  intellectual  and  moral  mania  are  now 
iniivcrsally  recognised ;  and  with  it  the  further  fact  that  moral 
generally  precedes  intellectual,  insanity.  Prichard,  an  able 
writer  on  this  subject,  defines  moral  mania  as  •*  a  morbid  perver- 
sion of  the  natural  feelings,  affections,  inclinations,  temper,  habits, 
and  moral  dispositions,  without  any  notable  lesion  of  the  intellect, 
or  knowing  and  reasoning  faculties,  and  particularly  without  any 
maniacal  hallucination." 

Moral  mania,  like  the  intellectual  form,  may  be  either /7f«er(7/ 
or  partial. 

General  Moral  Mania. — Prichard  observes  that  there  are 
many  persons  living  at  large  in  society  who  are  reputed  to  be 
singular,  wayward,  and  eccentric.  An  attentive  observer  will 
reco-rnisc  something  remarkable  in  their  manners  and  habits, 
which  may  lead  him  to  doubt  their  sanity ;  and  often  on  inquiry 
his  suspicions  are  strengthened  by  tinding  that  an  heretlitary 
tendency  to  madness  exigts  in  the  family,  that  several  of  the  rela- 
tions have  laboured  under  other  diseases  of  the  brain,  or  that  the 
individual  himself  has  formerly  had  a  decided  attack  of  madness. 
His  temper  and  disposition  are  found  to  have  changed;  to  be 
not  what  they  were  previous  to  a  certain  time ;  and  the  change 
may  perhaps  be  traced  to  a  period  when  he  had  a  reverse  of  for- 
tune,  or  lost  j<ome  beloved  re\at\ve,  or  sustained  some  severe  eon- 
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stitutioiud  shock,  some  febrile  or  Inflamraator}'  disorder  affecting 
the  brain,  a  slight  attack  of  paL^y,  or  a  fit  of  epilepsy.  In  some 
cases,  the  alteration  in  temper  and  habits  has  been  gradual  and 
imperceptible,  and  seems  to  have  consisted  merely  in  an  exalta- 
tion or  increase  of  peculiarities  always  more  or  less  natural  and 
habitual.  These  persons  are  capable  of  reasoning  or  supporting 
an  argument  on  any  subject  within  their  sphere  of  knowledge ; 
and  they  often  display  great  ingenuity  in  justifying  and  explain* 
ing  their  feelings  and  conduct.  In  one  sense,  indeed,  their 
intellectual  faculties  may  be  termed  unsound  ;  they  think  and 
act  nnder  the  influence  of  the  same  stron^lv-excited  feelinors 
which  render  sane  persons  proverbially  liable  to  error  both  in 
judgment  and  conduct. 

Hoffbauer,  too,  recognises  this  moral  form  of  mania.  **  It  is 
dear,"  he  says,  "  that  mania  may  exist  uncomplicated  with 
mental  delusion;  it  is,  in  fact,  only  a  kind  of  mental  exaltation 
{tollheit),  a  state  in  which  the  reason  has  lost  its  empire  over  the 
passions  and  the  actions  by  which  they  are  manifested,  to  such  a 
degree,  that  the  individual  can  neither  repress  the  former,  nor 
abstain  from  the  latter.  It  does  not  follow  that  he  may  not  be 
in  possession  of  his  senses,  and  even  of  his  usual  intelligence, 
since,  in  order  to  resist  the  impulses  of  the  passions,  it  is  not  suffi- 
cient that  the  reason  shoidd  impart  its  counsels, — we  must  have 
the  necessary  power  to  obey  them."  Esquirol  not  only  recog- 
nised this  form  of  unsoundness,  but  even  went  so  far  as  to  declare 
••  moral  alienation  to  be  the  proper  characteristic  of  mental  de- 
rangement," adding  that  though  "  there  are  madmen  in  whom 
it  is  difficult  to  find  any  trace  of  hallucination,  there  are  none 
in  whom  the  passions  and  moral  affections  arc  not  perverted  and 
destroyed." 

Moral  insanity  is  illustrated  in  the  works  of  Prichard  and  Kay, 
by  several  striking  cases ;  the  most  remarkable,  perhaps,  being  that 
of  Frederick  William  of  Prussia,  father  of  Frederick  the  Great, 
a  drinking  and  smoking  hypochondriac,  and  the  strange,  wayward, 
and  cruel  tyrant  of  his  family  and  household.  His  religious 
austerities,  his  disgusting  and  brutal  behaviour  to  his  children, 
hb  nnfounded  hatred  of  his  own  son,  and  repeated  attem])ts  on 
his  life,  his  one  attempt  upon  his  own  life,  his  course  of  steady 
and  nnswerving  persecution  of  the  innocent  objects  of  his  suspicion 
and  dislike,  without  any  delusion  beyond  that  which  might  fairly 
be  regarded  as  the  offspring  of  his  hate — present  a  striking 
picture  of  general  moral  mania. 

Maudsley*  gives  us  as  '*  the  extremest  example  of  moral  vcv* 
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8an!ty"  he  hns  teen,  the  eate  of  an  old  man,  nt  69,  who  had 
heen  in  one  asylam  or  another  for  fifteen  yeart.  He  bad  great 
intellectnal  power,  oonld  oompoee  well,  write  tolerable  poetry 
with  much  fluency,  and  wai  an  excellent  keeper  of  aecomits. 
He  hfid  no  delumon,  hot  "  morally  he  was  utterly  depraved."  He 
wonid  steal  and  hide  whatever  he  conld,  and  several  tones  escaped 
from  the  Rfiylnm  with  marvelloos  ingenuity.  He  then  pawned 
what  he  had  stolen,  begged,  and  lied  with  such  planslbility  that 
he  deceived  many  people,  nntil  he  got  into  the  hands  of  the  police^ 
or  was  found  in  a  wretched  state  in  the  worst  company  in  the 
worst  part  of  town.  He  had  been  several  thnes  in  prison  for 
stealing.  In  the  asj-lum  he  was  most  troableiome,  canning, 
plausible,  and  treacherous;  abonve,  fool,  and  blasphemoos  in 
lang^ng^;  drew  indecent  pictures,  and  was  guilty  of  most  in- 
decent acts.  At  long  inter\'als,  sometimes  of  two  years,  he  foil 
into  profound  melancholy  for  two  or  three  months,  refused  food, 
and  was  as  plainly  insane  as  any  patient  in  the  asylum.  "  In 
short,  he  had  no  moral  sense  whatever,  while  all  the  fkult  that 
conld  be  found  with  his  very  acute  intellect  was,  that  it  was  en- 
tirely eiip:ajir**d  in  the  service  of  his  depravity." 

Partial  Moral  Mania. — This  consists  in  the  intense  activitv  of 
some  one  passion  or  propensity,  and  its  predominance  or  complete 
mastery  over  every  other.  The  persons  so  affected  are  usually 
perfectly  ctmscious  of  their  condition,  and  either  evince  the  utmost 
liorror  at  the  conduct  to  which  their  ruling  passion  would  impel 
them,  and  with  difficulty  restrain  themselves,  or  they  give  way, 
us  if  in  desi)eration,  to  tlic  impulse. 

There  is  no  strong  impulse  of  our  nature  that  may  not  be  thus 
placed,  by  morbid  excitement,  beyond  the  restraint  of  reason  and 
conscience.  The  following  forms  aie  now  generally  recognised, 
and  have  received  distinct  names: — Kleptomania,  Erotomania, 
Pyromaniu,  Dipsomania,  Suicidal  Mania,  Homicidal  Mania.  These 
are  of  special  inter&<<t  to  the  public  and  the  legislature ;  but  there 
are  many  other  distinct  varieties,  some  marked  by  extreme  de- 
prest^ion,  and  others  by  great  excitement,  which  have  been  classed 
under  the  two  heads  of  Melancholia  and  Exaliation,  the  first 
comprising  the  three  species,  hypochondriasis,  nostalgia,  and  ro- 
ligious  despair;  the  second,  excessive  pride,  vanity,  or  ambition. 

Klepfomania  or  propenftity  to  theft. — This  is  of  common  occur- 
rence in  persons  placed  by  their  wealth  beyond  the  reach  of 
vulgar  temptation ;  women  being  more  subject  to  it  than  men. 
It  is  also  a  common  feature  of  imbecility  and  of  mania,  and  an 
incident  of  maniacal  paroxysms.     Prichard  mentions  the  curious 
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of  a  madman  who  would  never  eat  his  food  unless  he  had 
prerioosly  stolen  it. 

Erotomania,  or  amorous  madn€9». — This  disease,  known  as 
Satyrians  when  it  attacks  men,  and  Nymphomania  when  it 
oocun  in  women,  sometimes  afflicts  virtuous  females,  who  view 
their  excited  pasdons  with  horror  and  remorse. 

PyromaniOy  or  propensity  to  incendiarism. — This,  in  common 
with  Kleptomania,  is  more  frequent  in  women  than  in  men, 
eeped^Uy  in  young  girls  subject  to  menstrual  suppression  or  dis- 
tarbance.  It  is  also  very  common  in  the  imbecile  tramps  who 
infest  oar  rural  districts. 

Dipsomania. — An  excessive  desire  for  drink,  in  some  cases  con- 
tinaons,  in  others  intermittent,  is  a  well-recognised  form  of  un- 
soundness. It  may  be  part  of  a  more  general  unsoundness,  or  the 
troe  source  of  all  the  manifestations  of  unsoundness  the  patient 
makes.  He  is  perfectly  rational  when  not  under  the  influence  of 
drink. 

Suicidal  Monomania. — There  is  much  difference  of  opinion 
as  to  the  real  mental  state  of  self-murderers.  The  fact  of  suicide 
having  been  generally  practised  and  sanctioned  by  philosophers  and 
lawg;iver8of  past  times,  and  of  being  still  in  common  use  in  nations 
which  have  attained  in  many  respects  a  high  civilization,  such  as 
China  and  Japan,  has  led  some  to  the  belief  that  it  is  not  always 
the  result  of  an  insane  impulse.  The  calm  and  deliberate  manner 
in  which  the  act  is  often  set  about,  and  the  plausible  reasons 
allied  in  its  defence,  have  led  some  to  doubt  whether  suicide 
is  always  an  act  of  madness.  Those  who  recognise  a  "folie 
raisonante,"  or  have  seen  cases  such  as  that  which  recently  came 
under  our  own  notice,  of  a  young  man  who  had  displayed  high 
talents,  and  achieved  great  distinction  both  at  school  and  college, 
crowning  a  series  of  abortive  attempts  at  suicide  with  one  success, 
describing  his  own  mental  state  in  terms  of  singular  clearness,  as 
one  to  which  we  can  attach  no  better  epithet  than  mental 
malaise  (6.),  will  not  attach  much  importance  to  this  doubt; 
but  they  will  find  a  better  reason  for  believing  it  to  be,  at  least 
occasionally,  independent  of  insanity  in  the  fact,  that  in  France 
two  persons  often  combine  for  the  purpose  of  self-destruction ; 
such  union  of  purpose  being  extremely  rare  in  the  case  of  the 
insane.  Our  own  experience  of  suicide  leads  us  to  believe  that  it 
is  often  the  result  of  a  sudden  impulse,  on  very  slight  provocation, 
of  persons  not  previously  depressed  in  mind.  (G.) 

The  argument  drawn  from  national  usage  in  ancient  and 
modem  times  has  no  great  force;  for  who  would  hesitate  to 
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cljarncteriie  an  EnglUb  widoir  wba  ehould  1>ara  lierwlf  on  thfli 
(leatU  of  her  boabuml,  Bg  insKne?  tliongh  siicb  »eir-»acrifii;o  was 
Cill  recently  a  lundable  cnitom  in  Indi&i  or  though  lotne 
sivB^  aat  linmnn  llesb,  look  upon  the  act  of  the  Freuch  woDinii 
who  killed  her  child,  cooked  and  nto  part  of  it,  and  offered  the 
dish  to  hor  bu&band,  as  anything  bnt  a  etrong  evidence  of  ia- 

A  cftrefal  ronsideratiou  of  recorded  caws  of  suicide  maat  lead 
to  tho  cooctoaiOD,  that  very  mnnj  are  the  reaalt  of  iniinne  im- 
pulse, a  conclusion  Btrengthened  hy  the  frequent  attempts  at  seir. 
dotnution  made  by  aomc  inmates  of  laiiatic  aaylnms.  The 
rtmnge  modes  of  dentli  Hnnetimes  lelected  might  nito  bo  orgod 
OS  Rn  argument  iu  favour  of  the  Innno  origin  of  Buicide.  U 
may  be  added,  that  aucb  high  authorities  aa  Fodere  and  EHjuirol 
have  strongly  maintained  the  tieceasary  dependence  of  suicide  on 

Somioidal  Mania. — The  beat  anthoritiea,  both  at  home  and 
nbraad,  have  recognised  thii  fbrm  of  menUl  unBonndDas,  as 
haring  an  eiiiteuce  iadepeDdent  of  drluiion.  The  recorded  oues 
are  now  very  nunieroDS,  and  oompriM  inataDces  of  anoceatfiil 
reiUatknoe  to  tlie  impnlae,  volantnry  anbmisaioa  to  restraint,  and 
ftilure.  Women  aeem  to  be  more  liable  than  men  to  thia  form  of 
moral  mania,  even  if  we  set  apart  some  caaea  of  infanticide  as 
special  inatancea  of  it.  Women  suffering  from  grief  or  aniiety, 
from  habitnil  discharges,  at  the  menstrnal  period.at  tbc  change 
of  life,  and  soon  alter  delivery,  are  thrown  into  a  peculiar 
nervous  sUte,  known  as  mimotii  inquieta,  which  is  somclimea 
accompanied  by  a  strong  impulse  to  crime,  with  an  ovcrwUelm- 
ing  dreed  of  giving  way  to  it. 

Puerperal  Mania. — This  ia  named  after  its  cause,  and  not 
atler  any  leading  symptom.  It  attacks  Homen  who  have  been 
recently  confined,  generally  at  some  period  between  the  first 
aockhng  of  the  child  and  the  last  ahow  of  the  lochia,  and  is 
sometimes  occasioned  by  the  suppresaioD  of  tho  secretions  of  the 
breast  or  womb,  bnt  sometimea  also  in  consequence  of  excestuTe 
lactation  or  profiise  vaginal  dischftpge,  of  great  weakness  how- 
ever indnced,  or  of  want  of  sleep.  Hie  disease  i*  rare  before 
the  third  day,  and  most  common  between  the  filth  and  fifteenth. 
The  symptoms  may  be  thuce  of  any  of  the  leading  forms  of  Un- 
sonndnes*  ;  in  many  cases  there  is  a  strong  homicidal  tendency, 
and  the  child  (alls  n  victim  to  a  sudden  impulse,  there  b«ng  no 
aaii^nable  or  imaginable  motive,  no  concealment,  and  often  no 

Jfelancholia   (Ljpemania   of   Eaqulrol), — There  are,  as  just 
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ilated,  three  principal  forms  of  melancholia,  all  characterized  by 
profound  sadness  :  hypochondriasis,  consisting  in  a  desponding 
Tiew  of  the  condition  of  the  body  and  of  the  health,  often,  but 
not  always,  based  on  uneasy  bodily  sensations  and  diaofdcrs  of 
the  digestive  organs ;  nostalgia,  or  an  intense  longing  for  country 
and  borne;  and  religious  despair.  The  extreme  form  of  melan- 
diolia,  associated  with  some  terrible  delusion,  in  which  the 
patient  is  fixed  in  one  position,  like  a  statue,  has  been  distin- 
guished as  melancholia  oUionita, 

Exaltation. — ^This  opposite  of  melancholia  prevails  in  those 
who  exult  in  the  belief  that  they  are  possessed  of  great  personal 
attraction,  great  power,  great  dignity,  great  inventive  faculties, 
or  great  projects  of  benevolence. 

Melandiolia  and  exaltation  sometimes  alternate  in  the  same 
patient  with  some  approach  to  regularity,  constituting  the  form 
of  unsoundness  to  which  some  French  authors  have  given  the 
name  of  folic  circulaire,  or  folic  a  double  forme. 

Cases  also  abound,  both  inside  and  outside  of  our  asylums, 
which  warrant  the  use  of  a  larger  vocabulary  of  terms — cases, 
for  instance,  in  which  a  lying  or  begging  propensity,  or  a  strange 
pleasure  in  the  act  of  giving  or  spending  money,  is  quite  as 
clearly  marked  as  a  thieving  propensity  in  those  designated  as 
Kleptomaniacs.  Nor  is  it  possible  to  omit  the  remarkable  re- 
corded cases  of  lycanthropy,  one  of  which  (that  of  the  soldier 
Bertrand)  occurred  not  many  years  since  in  France,  the  violation 
of  the  grave  being  with  him  an  intermittent  insane  passion, 
which  no  sense  of  pei-sonal  danger  was  allowed  to  disappoint. 

The  longings  of  pregnant  women,  carried  to  a  strange  excess 
in  one  who  killed  her  husband,  and  pickled  his  body,  to  eat  it 
(Maadsley) ;  a  persistent  morbid  desire  to  be  hanged ;  and  the 
killing  of  children  by  their  fathers  or  mothers  with  the  sincere 
purpose  of  sending  them  to  heaven, — might  also  be  properly  de- 
scribed as  distinct  and  well-defined  forms  of  partial  moral  mania. 

Of  Mania  with  Lucid  Intervals. — Mania,  in  many  cases, 
assumes  a  recurrent  or  intermittent  form,  the  patient  in  the 
interval  being  in  his  right  mind.  The  proportion  which  these 
cases  bear  to  those  of  complete  recovery  has  been  variously  stated 
at  from  one  in  six  to  one  in  ten. 

The  interval  is  various.  Esquirol  has  seen  a  quotidian,  tertian, 
and  quartan  type,  as  well  as  the  intervals  of  a  month  and  of  a 
year.  More  frequently  the  intervals  and  durations  ot  attacks  are 
alike  uncertain.  This  recurrent  mania,  with  intervals  of  complete 
sanity,  must  not  be  confounded  with  those  periods  of  comparative 
tranquillity  which,  like  lulls  in  a  storm,  occur  m  mo^\»  <si&aic%  ^^ 
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miniii.  With  regard  to  lucb  iatcrvala  of  companttive  rep<avi 
Hatkm  reujarka  that,  "  lu  a  rotiitBnt  ohservet  of  tliU  di«eBM  for 
more  tlinn  tH'vnty-flve  jenra.  bo  nncot  nffirm  that  the  luiutici, 
with  whom  he  had  ilaily  iut«r[»)anr,  liava  TuaDifestwl  alterualiuiM 
□f  inmnitj  Hnd  reawin.  The;  may  at  iDterrals  become  more 
tranqnil,  and  lens  dupofed  to  obtrude  their  distempered  fancies 
into  nnljce.  For  n  time  tbeir  minda  loay  bo  k'tu  active,  and  tlie 
BuccoBsion  of  their  thoughts  con«<iuentlj'  more  deliberate;  they 
may  endenvonr  to  effntt  gome  deairable  porptHe,  and  artfully  con- 
Deal  their  real  opinjoni;  bat  tbey  have  not  ahaudoned  or  renounced 
their  distempered  notions." 

Tlie  hiw  generally  viewa  civil  acta  done  in  lucid  iHlerealt  aa 
performed  br  a  peraon  in  a  permaanntly  Bound  tlate  of  mindi  it 
ncknowledgea  the  validity  of  nilla  nude  dnring  inrb  internli, 
and  hu,  in  mare  than  one  case,  admitted  the  reiuonableDeaa  of 
ihe  v;il!  uf  proof  of  ii  Incid  intiTval.  With  regurd  to  oriininal 
acta,  it  make*  a  rsasouable  diitinctiou;  for  it  joatly  regnrds  tbe 
oondition  of  nnaonndneaa  ai  one  readily  reprodnced  by  provooa- 
tion  or  excitement.  The  legal  relations  of  tbe  other  forms  of 
mania  will  be  folly  conudered  in  ^e  following  diviiion. 

CHAEACTEBS   OF  THE  VHSOTrND 


A  knowledge  of  tbe  leading  characteristics  of  mental  unaonnd- 
DCea  ia  of  tbe  lint  importance  both  to  the  lawyer  and  to  tbe 
phystdan.  Without  it  a  mere  description  of  its  aoveral  forms 
would  present  but  an  imperfect  view  of  the  subject.  It  is  pro- 
posed, therefore,  to  establish,  by  appeals  to  facta,  the  mors 
remarkable  phenomena  of  mental  niiaonndnesii,  aa  preliminary  to 
the  diacuHion  of  the  chief  legal  quctlionB  that  arise  oat  of  that 
state;  and  to  preecribi-,  for  the  ^Idance  of  the  medical  witneas, 
Bueh  rnles  aa  theae  phenomena  aball  be  found  to  angs^eat  fbr 
recognising  it,  and  for  distinguiahing  it  &om  its  counterfeit. 

Of  Iht  Characiert  of  Umoundve't  of  Mind  aritinff  from 

Deftctive  Devetopmenl  or  Diminiihed  AHMti). 
Tbe  appearance  of  the  idiot  or  inibedle  is  no  peculiar  that  it 
scarcely  requires  la  be  confirmed  by  sn  actual  inquiry  into  bis 
mental  condition.  Difficulty  in  rouFing  and  filing  the  attention; 
slowness  of  apprehension;  forgettulness  of  recent  occurrences; 
ignorance  of  social  relstiona,  of  such  fitmiliar  things  as  bis  age, 
theplnoe  in  which  he  lives,  the  mode  in  which  he  passea  his  tjme, 
the  year,  the  month,  the  day  of  the  month  and  week,  and  of  those 
pablie  penoat  and  events  whicb  are  the  common  topics  of  coo- 
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▼enation  ^ith  those  wLo  take  an  interest  in  the  common  affairs 
of  life,  as  the  name  of  the  reigniuf;^  monarch,  of  the  prime  minis* 
ter,  &c. ;  a  scanty  acquaintance  with  arithmetic  and  the  vahie  of 
money ;  an  imperfect  knowledge  of  right  and  wrong,  and  of  the 
law  relating  to  the  most  common  and  familiar  crimes ; — may  be 
mentioned  among  the  characters  of  unsoundness  from  defective 
development. 

In  ordinary  and  extreme  cases  of  imbrcility  there  can  be  no 
difficulty  in  deciding  on  the  competency  of  the  individual  to  take 
care  of  his  affairs,  to  form  contracts,  to  devise  property;  but 
where  the  imbecility  exists  in  a  less  de&^ree,  the  question  is  not 
80  simple;  and  especially  when  the  subject  of  incjniry  has  been 
entrusted  with,  or  consulted  about,  the  management  of  his  affairs. 
In  all  such  cases,  a  comparison  of  the  axisting  with  the  former 
state  of  mind,  supplies  a  simple  and  obvious  test,  which  seems  to 
have  been  strangely  overlooked  by  medical  men,  till  the  interest- 
ing cape  of  Mr.  Edward  Davies  gave  Dr.  Gooch  the  opportunity 
of  pointing  it  out,  and  insisting  upon  its  importance.  (See 
*  Quarterly  Review,'  1830,  and  the  first  edition  of  this  work.) 

The  tests  of  capacity  usually  recommended  in  cases  of  imbe- 
cility are  obviously  insufficient  to  determine  whether  or  not  a  man 
is  capable  of  managing  his  own  property.  The  arithmetieal  test, 
on  which  so  much  stress  has  been  laid,  is  a  test  of  knowledge, 
not  of  power.  A  man  may  be  the  best  accountant  in  the  world, 
but  he  may  labour  under  a  moral  imbecility,  and  have  so  mean  a 
sense  of  right,  so  childish  a  fancy,  and  so  weak  a  will,  that  from 
infancy  to  apre  he  may  yield  to  every  impulse,  and  gratify  every 
whim  without  once  counting  the  cost,  A  patient  of  our  own, 
with  whom  we  had  been  intimate  for  years,  owed  pence  as  a  cliild, 
and  pounds  as  a  boy,  and  added  debt  to  debt  with  each  year  that 
passed  over  hU  head,  till  at  length  a  severe  disappointment 
brought  on  a  distinct  attack  of  mania,  of  which  a  benevolent  but 
extravagant  mission,  violent  outbursts  of  passion,  and  fierce 
hatreds,  arrangements  to  spend  a  year's  income  in  a  week,  and 
the  unfounded  expectation  of  an  immense  fortune  on  the  morrow, 
were  constituent  parts.  He  carried  with  him  to  an  asylum  delu- 
sions  enough  to  furnish  a  dozen  madmen,  and  died  in  the  firm 
conviction  that  he  was  the  Saviour  of  mankind.  In  this  case 
there  was  the  cultivated  and  refined  intellect  of  a  man  with  more 
than  the  weakness  of  a  child ;  but  no  t«st  could  have  proved  him 
incapable  of  managing  himself  and  his  affiiirs,  save  only  the  his- 
tory of  his  life.  (G.) 

The  criminal  acts  of  persons  of  weak  intellect  are  as  strono^ly 
marked  by  folly  as  their  daily  words  and  actmft.     TV^^  Vvi^  tl<:^ 
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surer  cUnracten,  t.nA  we  an  hetter  test.  But  in  this  cue,  i.  »• 
tljat  or  munjics,  tbe  Iih-  iiisuU  upon  the  tett  of  ■  knowloilge  of 
riglit  and  wrong,  which  ia  as  insuffluient  in  criminal,  a»  tlie 
RrithmeLinl  teat  in  civil  cases.  It  is  a  teat  cf  knowledge,  not  of 
power  i  nnd  the  knowledge  of  rigbt,  and  the  power  to  act  aright, 
are  is  distinct  aa  science  and  nrl, 

Qfthe  Characlm  uj  UnsoKnintn  ijf  Mind  from  Excetnet 
Aetivily. 

In  tracing  the  more  prominent  characters  of  thia  division,  or, 
in  utlicr  nurds,  of  maDiB,  the  term  will  be  used  in  its  n;ost 
mtenddl  bensH  as  applied  to  those  ciur.-s  (and  thef  lire  the  great 
majority)  in  which  the  intellect,  the  aLU'eotiooa,  and  the  pnsnoui^ 
are  jolnttj  implicatedi,  whether  tlier«  he  one  delusion  or  many,  uc 
merely  aome  one  exdted  emotion  or  passion,  the  source  of  a 
thouiiind  cliungin^  fiincios,  Tliia  inquiry  will  prepare  the  way 
for  an  examination  of  the  plea  of  insanity  in  criminal  cases — a 
subject  of  grent  interest  and  importance. 

1.  la  mania,  cotucioimtii,  numorg,  and  reaioa  inoy  rfvtaia 
iniaei,  even  in  the  midit  of  tie  moet  violent  paroxytms. — The 
doctrine  that  mania  is  in  all  cases  primiirily  an  emotional  discnse 
ia  quite  cainaiatcnt  with  Itiii  proposition.  It  is  quite  couceivnhle 
that  the  emotions  and  paaaions  may  he  subject  to  the  moat  violent 
excitement,  oonstant  or  intermittent,  and  yet  the  patient  retain 
tlie  use  of  reason,  ft  perfect  couaciouBneaa  of  all  the  relations  in  > 
which  he  stanila  towards  others,  and  a  vivid  recoUeetion  of  every 
occurrence  in  which  he  has  borne  a  part.  It  is  true  that  in  the 
actual  paroxysm  of  maniacal  eicitemeut,  there  can  he  neither 
time  nor  place  for  acta  of  comparison  or  processes  of  rensouing, 
and  that  even  conscience  may  lose  all  restraining  ixxver  ;  but  thut 
memory  remains  intact,  even  in  the  most  violent  maniacal  out- 
bursts, there  is  no  room  to  doubt.  We  were  coiianltcd  In  the  CHse 
of  ft  lady  who  had  been  sutTering  from  mania  for  many  years,  with 
frequent  pnroiyeina  of  extreme  violence ;  in  one  of  which  ahe 
had  destroyed  some  valunble  pnpcrs  belonging  to  her  huKbaiid ; 
and  yet  alter  the  lapse  of  twenty  years,  during  an  interval  of 
tranquillity,  ahe  reverted  to  the  ocoorrence,  and  eipresaed  her 
regret  at  what  had  happened.  We  bave  found  eimilar  evidence 
of  accurate  recollection  in  the  autobiosrmphies  and  vivd-voce 
hiatoriea  of  convalescents  from  mania.  (G.| 

Of  the  intact  condition  of  tlie  higher  mental  fiicultiea  in  the 
maniac's  more  tranquil  moments  no  medical  evidence  need  be 
adduced.  It  will  suffice  to  quote  the  words  of  Krakine,  used  at 
the  tml  ot  Hadfidd  for  shooting  at  George  111.  in  Drnry  Lane 


COAaACTEBISTICS   OF  MANIA.  205 

Theatre  in  1800.  *'  In  all  the  cases/'  be  says,  *'  which  have  filled 
Westminster  Hnll  with  the  most  complicated  considerations,  the 
Innatios,  and  other  insane  per>on8  who  have  been  the  subjects  of 
them,  have  not  only  had  memory  in  my  tense  of  the  expression^ — 
they  have  not  only  had  the  most  perfect  knowledge  and  recollec- 
tion of  all  the  relations  they  stood  in  towards  others,  and  uf  the 
actit  and  circnmstances  of  their  lives,  but  have,  in  general,  been 
remarkable  for  subtlety  and  acnteness.  Defects  in  their  reason- 
ing have  seldom  been  traceable, — the  disease  consisting  in  the 
delutiive  sources  of  thought, — all  their  deductions,  within  the 
scope  of  their  malady,  being  founded  on  the  immoveable  assump- 
tion of  matters  as  realities^  either  without  any  foundation  what- 
ever, or  so  distorted  and  disfigured  by  fancy,  as  to  be  nearly  the 
same  thing  as  their  creation/' 

The  madman,  then,  reasons  like  other  men,  with  this  difTerencc, 
that  his  delusions  being  stronger  than  the  imaginations  of  a  sane 
man,  and  his  passions  more  violent,  reason  is  more  readily  made 
the  advocate  of  the  one  and  the  slave  of  the  other ;  and  this  is 
true  of  all  the  faculties  of  the  mind,  and  even  of  the  senses.  His 
delusions  arc  too  strong  even  for  them. 

2.  The  senses  are  deceived  and  confounded. — The  author  of 
the  autobiography  referred  to  at  p.  171,  says : — "  My  senses  were 
all  mocked  at  and  deceived.  In  reading,  my  eyes  saw  words  on 
the  pai3er,  which,  when  I  looked  again,  were  not.  The  forms  of 
those  around  me,  and  their  features,  changed  even  as  I  looked  on 
them."  "  1  heard  the  voices  of  invisible  agents,  and  notes  so 
divine,  so  pure,  so  holy,  that  they  alone,  perhaps,  might  recom- 
pense me  tor  many  sufferings.  My  sense  of  feeling  was  not  the 
same  ;  my  smell,  my  taste,  gone  or  confounded."  The  ctmversion 
of  fumiliar  sounds,  such  as  the  lowing  of  cattle,  the  falling  of 
water,  the  grating  of  a  chain,  the  noise  of  footsteps,  into  articulate 
speech,  was  not  the  least  remarkable  feature  of  this  most  interest- 
ing and  instructive  case.  Illusions  of  sight  and  hearing,  and 
illusive  transformations  of  real  sensations,  are,  it  is  well  known, 
among  the  roost  general  accompaniments  of  mania. 

3.  The  persons  by  whtjm  the  madman  is  surrounded  derive  their 
characters  from  his  delusion. — In  the  eyes  of  the  author  of  the 
autobiography  the  inmates  of  the  asylum  and  his  keepers  were 
supernatural  beings.  There  was  a  maniac  there  whom  his  spirits 
called  the  Lord  Jehovah,  supremely  omnipotent,  the  Trinity  in 
nntty ;  and  he  took  one  of  the  keepers  to  be  the  Saviour  of  man- 
kind. These  same  persons  underwent  the  strangest  transforma- 
tion, and  according  to  the  state  of  his  mind,  were  citUex  «c&%<!\% 
or  ftends. 
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4.  Meal  imprunatu  o»  ike  orgam  qf  aemm  heeome^  me  im 
dreame,  ike  maieriale  qf  imaginmfj  MfiMt.— 'This  enriou  pheno- 
menon,  tlto,  ii  ftrikingly  illnitrated  in  tiM  ftatobiogniphj. 
The  oold  air  blows  on  hhn  ■•  be  ii  trying  to  taflbeite  himinlf,  in 
obedience  to  the  ijMriti  tbnt  ipeak  within  1dm :  tnd  he  eoqjone 
np  tbe  spirits  of  bis  sisters  cooling  him  with  tiidr  breath,  and  en- 
ooorsgingr  him  to  go  throngh  with  his  task.  The  fiimfliar  sensa- 
tion of  water  trickling  down  the  back  is  converted  into  the  crystal 
tears  of  his  fatber,  whose  venerable  countenance  be  sees  bending 
over  him.  His  shaven  head  suggests  the  painftil  notion  that  he 
has  received  the  tonsare  of  the  Roman  Catholic  priesthood,  a 
mark  of  the  beast.  The  flames  in  the  grate  become  the  ntte- 
rance  of  his  father's  spirit,  striving  within  him  to  save  htm,  and 
obliged  to  retom  to  beH-fire,  to  be  purified  fhmi  tbe  contamina- 
tion of  his  fonl  thoogbts.  The  lowing  of  the  cnttle  conveys  to 
him  articulfite  soands  and  sentences,  and  tbe  grating  of  the  chair 
against  the  wall  speaks  to  him  in  his  father's  voice. 

5.  The  strange  antiee  of  the  madman  are  the  effecte  of  hie 
delunon, — Tlie  following  passages  from  the  autobiograpliy  fiilly 
establish  this  proposition :  "  I  expected  to  be  guided  to  prayer ; 
but  a  spirit  guided  me,  and  placed  me  in  a  chair,  in  a  constrained 
position,  with  my  head  turned  to  look  at  the  clock,  the  hand  of 
which  I  saw  proceedhig  to  the  first  quarter ;  I  understood  I  was 
to  leave  the  position  when  it  came  to  the  quarter."  "  Another 
delusion  I  laboured  under  was,  that  I  should  keep  my  head  and 
heart  together,  and  so  serve  the  Lord,  by  throwing  myself 
head  over  heels  over  every  stile  or  gate  I  came  to ;  the  condition 
here  was,  as  before,  on  its  being  done  in  precision  and  decision,** 
A  keeper,  in  struggling  with  a  patient,  throws  him  down  and 
nearly  strangles  him.  "  When  I  saw  his  bloated  and  inflamed 
cheeks,  and  the  eyes  starting  out  of  the  sockets,  I  offered  to  do 
anything  to  rescue  him.  My  spirits  desired  me  to  whirl  myself 
round  and  round  as  fast  as  I  could,  which  I  did  till  I  staggered 
against  the  wall,  and  nearly  fell  on  the  stone  pavement."  This 
last  quotation  suggests  the  corollary  that 

6.  The  madman's  acts,  the  results  of  his  delusions,  are  such  as 
no  sane  man  would  believe  fitted  to  compass  the  object  in  view, 

7.  The  violence  of  the  madman  is  often  the  effect  not  of  mere 
passion  but  of  his  delusion. — "I  knew  no  malice,"  says  the 
author  of  the  autobiography,  "  no  vice.  I  imagined  that  they 
(the  keepers)  loved  me,  and  were  all  deeply  interested  in  the 
salvation  of  my  soul,  and  I  imagined,  too,  that  I  loved  them  dearly, 
yet  I  wrestled  with  the  keepers,  and  ofiered  to  do  so  with  others, 

and  struck  many  hard  h\ovift*,  «o\ncUmes,  as  one  informed  me. 
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making  it  difficult  for  three  gtrong  men  to  control  me;  yet 
wbenerer  I  did  this,  I  was  commanded,  that  they  wished  mc 
to  do  so,  to  prove  my  faith  and  courage,  bat  that  they  were 
commanded  to  prove  both  till  they  were  satisfied  of  my  sin- 
cerity.'' "  It  was  always  a  great  delight  to  me  to  get  my  hand 
at  liberty,  even  for  a  moment,  and  the  first  ase  I  nsually  made 
of  it  was  to  strike  the  keeper  who  untied  me ;  directed  by  my 
spirits  to  do  so,  as  the  return  he  desired  above  all  things  else, 
becaoae  he  knew  I  was  proving  my  gratitude  to  the  Lord  Jehovah 
at  the  riftk  of  being  struck  myself."  DoubtleHs  the  keepers  re- 
garded this  as  mere  senseless  and  motiveless  violence.  Do  we 
not  eqoally  misunderstand  the  criminal  acts  of  the  lunatic  ?* 

8.  The  maniac,  if  of  a  reserved  disposiiiotif  or  when  impelled 
hy  a  strong  motive,  can  conceal  his  delusion. — The  proof  of  this 
proposition  may  be  found  in  every  work  on  insanity ;  and  a  re- 
markable illustration  of  it  was  given  by  Er^kine  in  his  defence 
of  Hadfield.  A  person  who  had  been  confined  in  nn  asylum  pro- 
secated  his  brother  and  the  proprietor  for  imprisonment  and  false 
dor^s :  Erskine  was  told  that  the  man  was  undoubtedly  insane ; 
but  not  told  the  particular  form  which  the  malady  assumed. 
The  prosecutor,  himself  a  witness  in  support  of  the  indictment, 
was  put  into  the  witness-box  and  examined ;  and  when  Erskine 
came  to  cross-examine  him,  he  found  his  evidence  clear,  distinct, 
collected,  and  rational.  He  tried  to  discover  some  lurking  alien- 
ation of  mind ;  but  during  a  cross-examination,  conducted  with 
all  the  skill  and  sagacity  of  which  he  was  master,  for  nearly  an 
hour,  he  was  completely  foiled:  the  answers  were  perfectly 
rational — there  was  not  the  slightest  appearance  of  mental 
alienation.  But  a  gentleman  who  had  been  accidentally  de- 
tained, came  into  court,  and  whispered  in  Erskine's  ear  that  the 
witness  thonght  he  was  the  Saviour  of  mankind.  On  receiving 
the  hint,  Erskine  made  a  low  bow  to  the  witness,  addressed  him 
in  terms  of  great  reverence,  respectfully  begged  to  apologize  for 
the  nnoeremonious  manner  in  which  he  had  treated  a  person  of 
his  sacred  character,  and  called  him  by  the  name  of  Christ.  The 
man  immediately  said,  "  Thou  hast  spoken  truly :  I  am  the 
Christ  V  Pinel  relates  a  similar  case.  A  commission  ap- 
pointed to  visit  the  Bic6tre,  examined  one  particular  patient 
repeatedly  on  many  successive  days ;  but  all  their  endeavours  to 
prove  him  insane  failed.  They  accordingly  ordered  a  certificate 
to  be  prepared  for  his  release ;  and  placed  it  before  him  for  his 

*  These  ftatements,  like  others  in  tbia  inslmctive  autobiography,  «x«  %\Sk- 
gQlsrly  in  keepins;  with  those  of  a  recovered  religloui  maniac  viYiq  >Nsa  lv>t  %> 
fonff  period  under  our  obferraiioa.  (G.) 
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Rigntere.  He  ngned  "  Jesus  Christ"  In  a  case  to  which  we 
have  already  refeired  (p.  208),  we  have  reason  to  believe  that 
more  than  one  of  the  patient's  delusions  was  never  mentioned 
to  any  one  bnt  omtMm,  and  that  only  onee ;  nor  conld  he  be 
induced  by  long  conversations  fhuned  ibr  the  purpose  to  ^ve  the 
slightest  indication  of  them  to  third  parties.  And  a  lady  who^ 
among  other  delusions,  believed  herself  Queen  of  England,  spoke 
on  the  subject  only  to  one  of  her  sisters;  so  that  it  was  onfy  by 
listening  at  the  open  door  that  we  ooold  obtain  evidence  d  tiie 
fact.  (6.) 

9.  The  acts  of  the  maniac  q/tem  evii^ee  the  utme foretkcmgkt 
and  preparation  at  thote  of  the  eane, — A  patient  confined  in  the 
Manchester  Lunatic  Asylum,  had  been  cruelly  treated  by  a 
keeper,  and  in  revenge  killed  him.  He  related  the  particnlara 
of  the  transaction  co  Dr.  Haslam  with  great  calmness  and  self- 
possession.  He  said :  "  The  man  whom  I  stabbed  richly  de- 
served it.  He  behaved  to  me  with  great  violence  and  cruelty ; 
he  degraded  my  nature  as  a  human  being;  he  tied  me  down, 
handcutfed  me,  and  confined  my  hands  much  higher  than  my 
head,  with  a  leathern  thong;  he  stretched  me  on  the  bed  of 
torture ;  after  some  days  he  feleat^ed  me.  I  gave  him  warning ; 
for  I  told  his  wife  I  would  have  justice  of  him.  On  her  com- 
municating this  to  him,  he  came  to  me  in  a  furious  passion, 
threw  me  down,  dragged  me  through  the  conrt-yard,  thumped 
me  on  uiy  hreast,  and  confined  me  in  a  dark  and  damp  cell. 
Not  liking  this  situation,  I  was  induced  to  ])lay  the  hypocrite. 
I  pretended  extreme  sorrow  for  having  threatened  him,  and,  by 
an  afTectation  of  repentance,  prevailed  on  him  to  release  me. 
For  several  days  I  paid  him  great  attention,  and  lent  him  every 
assistance.  He  seemed  much  pleased  with  the  flattery,  and  be- 
came very  friendly  in  his  behaviour  towards  me.  Going  one  day 
into  the  kitchen,  where  bis  wife  was  busied,  I  saw  a  knife ;  this 
was  too  great  a  temptation  to  be  resisted :  I  concealed  it  about 
my  person,  and  carried  it  with  me.  For  some  time  afterwards, 
the  same  friendly  intercourse  was  maintained  between  us;  but 
as  he  was  one  day  unlocking  his  garden  door,  I  seized  the  oppor- 
tunity, and  plunged  the  knife  up  to  the  hilt  in  his  back." 

10.  The  maniaCf  in  spite  of  his  proverbial  cunning^  is  easily/ 
imposed  upon. — Of  this,  which  forms  the  great  safeguard  of  the 
sane  in  their  dealings  with  maniacs,  a  good  illustrsition  is  con- 
tained in  Lockhart's  *  Life  of  Sir  Walter  Scott.'  Henry  Weber, 
Scott's  protege  and  amanuensis,  had  been  reproved  by  him  for 
indalging  in  habits  of  intoxication,  which  injured  his  health  and 

intert'er^  with  his  literary  pursuvts.    On  the  evening  after  his 
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Teiom  from  Edinbargh,  Scott  observed  Weber's  eye  llzed 
upon  him  with  an  unusual  solemnity  of  expression.  On  inquiring 
after  bis  health,  Weber  rose  and  said:  "Mr.  Scott,  you  have 
long  insnited  me,  and  I  can  bear  it  no  longer.  I  have  brought 
a  pair  of  pistols  with  me,  and  must  insist  on  your  taking  one 
of  them  instantly;"  and  with  that  he  produced  the  weapons, 
which  had  been  deposited  under  his  chair,  and  laid  one  of  them 
on  Sootfs  manuscript.  "You  are  mistaken,  I  think,"  said 
Scott,  "  in  your  way  of  setting  about  this  affair — ^but  no  matter. 
It  can,  however,  be  no  part  of  your  object  to  annoy  Mrs.  Scott 
and  the  children ;  therefore,  if  you  please,  we  will  put  the  pistols 
into  the  drawer  till  after  dinner,  and  then  arrange  to  go  out  to- 
gether like  gentlemen."  Weber  answered  with  equal  coolness, 
"  I  believe  that  will  be  better,"  and  laid  the  second  pistol  also 
on  the  table.  Soott  locked  them  both  in  his  desk,  and  said :  **  I 
am  glad  you  have  felt  the  propriety  of  what  I  suggested — let 
me  only  request  further  that  nothing  may  occur  while  we  are  at 
dinner  to  give  my  wife  any  suspicion  of  what  has  been  passing." 
Weber  again  assented,  and  Scott  withdrew  to  his  dressing-room, 
despatched  a  message  to  one  of  Weber's  intimate  companions,  and 
had  the  maniac  secured  and  placed  in  conQnement. 

11.  MamacM  in  confinement  are  often  conscious  of  their  state, 
amd  know  the  legal  relations  in  which  it  places  them, — An  in- 
triguing, unruly,  vicious  madman  was  detected  with  a  piece  of 
iron,  which  he  had  contrived  to  shape  like  a  dagger,  and  fix  in  a 
handle.  When  the  weapon  was  taken  from  him,  he  became  ex- 
cesnvely  abusive,  and  had  to  be  placed  under  restraint.  In  the 
fit  of  fury  that  followed,  he  uttered  the  most  revolting  impre- 
cations, and  exclaimed  to  the  keeper,  "  I'll  murder  you  yet ;  I  am 
a  madman,  and  they  cannot  hang  me  for  it."  When  Martin  set 
fire  to  York  Minster,  the  inmates  of  a  neighbouring  madhouse 
discussed  the  qn^tion  whether  Martin  would  suffer  the  extreme 
penalty  of  the  law.  Various  opinions  were  expressed ;  but  one 
patient,  apparently  as  mad  as  the  rest,  exclaimed,  "He  (Martin) 
will  not  be  hanged— of  course  he  will  escape."  "For  what 
reason  ?"  asked  several  voices.  "  They  cannot  hang  him," 
replied  the  lunatic,  "  because  he  is  mad, — he  is  one  of  ourselves  /"• 
It  is  important  to  understand  that  tliis  consciousness  of  their 
state  belongs  only  to  madmen  surrounded  by  madmen  in  lunatic 
asylums,  or  to  those  who  have  been  under  treatment. 

The  foregoing  are  some  of  those  leading  characters  of  mania 
which  bear  on  the  decision  of  medico-legal  questions.    They  serve 

•  Winskm's  *  Plea  of  Insanity  Id  Criminal  Casiea,*  w.  \«,  VI . 
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to  throw  light  upon  the  phenomena  of  Insanity,  Mid  to  aiuwer 
■ome  of  llie  argument*  advanced  by  penoni  ignonint  of  iJio  reni 
natare  of  tli'u  itrange  conditiaii  of  mind.'  To  the  bettor  in- 
formed they  may  be  nwful  by  aetting  fbrtli  more  clearly  tbiin  any 
general  discriplion  could  do,  the  eontnidictioni  of  which  the  toad- 
man  is  the  sport.  It  is  prolMbl;  beyond  the  power  of  tlie  una 
mind  to  conceive  the  conf\iBicin  nhic})  reigns  in  the  mind  of  the 
mwlmnn.  A  aerica  of  dclutions,  tlie  offapring  of  some  oiio  eicitcd 
pasaion  or  emolicm,  or  one  tingle  deliuion,  the  work  of  ianey,  the 
Interpreter  of  every  sensation,  the  lonrce  of  every  thought,  the 
lOMnapping  of  every  action  j  hoiding  every  facnltj  in  attrn  aol^BC- 
tkm,  making  the  aeoses  its  dopes,  the  reaiion  iti  advocate,  the 
fancy  ita  sport,  the  will  ita  ilivej  now  whiapering  in  the  ear 
things  nnvpaken,  now  painting  on  the  eye  things  unseen; 
changing  bnman  beings  at  will  into  Sends  or  angel*;  converting 

the  unreal  world  within  in  conitant  conflict  with  the  real  world 
without  i  understood  of  no  one,  yet  believing  himself  to  be  com- 
prehended by  all;  pniiisheil  for  the  very  acts  whicli  he  believes 
his  tyrants  to  have  commanded,  controlled  in  everything  which 
be  thinks  it  his  duty  to  perform.  There  ia  no  wish  however  pre- 
tnmptnons,  no  fancy  however  monstrous,  no  sction  however 
abanrd,  no  crime  however  heinoos,  that  his  delasion  cannot  create, 
prompt,  and  justify. 

Tha  degree  of  confosion  eiisting  in  the  mind  of  the  madman 
vill,  of  course,  very  with  the  nature  and  Client  of  bis  delusions. 
When  several  spring  from  one  eicitcd  emolion  or  passion,  such  aa 
pride,  vanity,  or  reliEious  veneration,  the  distraction  mnst  be  greater 
than  when  one  single  delusion  takes  possession  of  the  mind. 

Legal  relaliimt  of  Mama. — There  is  a  diflerence  between  the 
effect  of  mania  on  civil  and  cnminai  acts. 

In  all  civil  matters,  if  a  man  can  be  shown  "  to  be  oon  eompoi 
■neHlii,  the  law  avoids  bis  act,  though  it  cannot  be  traced  to,  or 
connected  with  the  morbid  imogiiialioD  which  constitutes  bis 
disease,  and  which  may  be  extremely  partial  in  its  influence  on 
conduct."')'  In  reference  to  testamentary  capacity,  however,  the 
■dministration  of  the  law  is  modified  according  as  the  individaal 
in  qaestion  is  the  sul^ect  of  general  menial  aberration  or  only  of 
partjal  insanity — monomania.  In  the  former  case  little  or  no 
difficulty  iaeiperienc«d.   In  tholatter,  howeTer,deciuonsiD8eveT«l 

•  For  a  verr  able  eiposlUon  of  prnne  of  the  characters  of  mania,  ses  Aber- 
OTomfcle, 'On  thfEnlelfectuil  Po-iers,'  Sih  rit^iinn  nn.  ar ■:  .nil  .1M 
t  Erttiot,  Id  bis  _d>ftii«  of  Hsdad 
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rooent  cases  distinctly  recognise  the  fact,  that  tbo  individaal  is 
considered  quite  capable  of  making  a  will,  unless  he  is  shown  to 
hftTG  laboured  under  a  delusion  which  would  materially  influence 
bis  deposition. 

In  the  case  of  "  Banks  v.  Goodfellow,"*  in  which  the  question 
arose  whether  a  delusion  not  directly  calculated  to  influence  the 
dispontion  of  property  should  be  considered  to  invalidate  the  will, 
Cockburn,  C.  J.,  said — "  We  are  of  opinion  that  a  jury  should  be 
told  that  the  existence  of  a  delusion  compatible  with  the  reten- 
tion of  the  general  powers  of  the  faculties  of  the  mind  will  not  be 
sufficient  to  overthrow  the  will,  unless  it  was  calculated  to  influ- 
ence the  testator  in  making  it/' 

Partial  intellectual  insanity,  therefore,  need  not,  according  to 
tbe  law,  deprive  a  man  of  his  civil  cap:ieity  as  far  as  regards 
bU  power  to  make  a  will.  lu  other  cases,  however,  the  capacity 
is  apparently  not  recognised. 

But  in  criminal  cases  it  is  not  enough  to  prove  a  man  non 
compos  mentU ;  he  is  liable  to  punishment  for  transgressions  of 
the  law,  unless  it  can  be  shown  that  he  is  insiine  accx)rdiug  to 
what  the  law  chooses  to  lay  down  as  a  practic  il  test  of  iusanity. 

Of  late  years  a  perpetual  conflict  has  existed  between  the  legal 
and  medical  profession  on  the  subject  of  the  plea  of  insanity  in 
criminal  cases;  the  law  being  unwilling  to  recognise  the  teachings 
of  nsodern  medical  psychology  as  tending  to  subvert  the  doctrine 
of  moral  responsibility,  and  defeat  the  object  the  law  has  in  view 
— viiL,  to  deter  from  crime.  In  their  endeavours  to  est4iblish  a  test 
of  insanity,  medical  psychologists  have  not  always  in  disputed 
esses  expressed  their  views  with  that  degree  of  unanimity  which 
would  justify  a  radical  revision  of  the  existing  legal  test,  nor  have 
they  taken  into  account  the  difficulty  which  the  law,  as  a  prac- 
tical sdence,  experiences  in  laying  down  rules  which  will  in  all 
cases  conform  to  the  strictly  scientific  view.  Medical  men  will 
not  undertake  to  define  the  terms  sanity  and  insanity.  An 
abrupt  line  of  demarcation  does  not  exist.  Yet  the  law  must 
adopt  some  standard  by  which  to  determine  the  existence  or  not 
of  responsibility. 

To  frame  a  standard  of  moral  responsibility  which  shall  at  the 
•ame  time  satisfy  the  requirements  of  an  enlightened  psychology, 
and  yet  not  weaken  the  influence  of  the  law  in  its  main  object, 
the  prevention  of  crime  and  protection  of  society,  is  a  task  of  no 
ordinary  difficulty.  So  much  so,  that  many  have  contended 
tbat  no  such  test  is  possible,  and  that  each  case  should  be  decided 
on  iti  own  merits  and  on  the  opinions  of  psycho\og^ca\  ex^x\A« 

•  Lmw  Rep.,  to).  ▼.  Q.  a  5^. 
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Thin  propnaitioD  it  obTiousljr  out  of  tlio  qaeitiun  when  it  comn  Ui 
pnoticttl  Bpplicntion. 

The  iliflirulty  which  tbe  law  itself  hns  eiperionced  in  ^iiptiiig 
il>  requiremptiti  to  Iho  progreiwive  knowU'dge  of  the  true  nature 
of  mental  unsouudneas,  anil  of  its  many  formB  aui)  varieties,  ii 
well  shown  in  tlie  niDilificn.tiDns  itbich  buve  tukcn  plnce  in  tb« 
legal  tests  of  inmiiit)'. 

The  plea  of  Imanifg  in  rriminal  cam. — It  i*  necB»s«ry  to 
premise  ihnt  tbe  plea  of  inunity  mny  l>e  raised  in  respect  of  >nch 
grave  offvncvs  ns  liouiicide,  arKin.  and  theft;  but  at  tlie  Ut^ 
DHJority  have  heen  cases  of  homidde,  and  almost  nil  the  legal  di»- 
CDSsians  of  importance  have  ari*en  out  of  tbem,  tbe  Temarka  that 
Adlov  miut  be  understood  to  relate  primarily  to  homidde.  It 
■honld  aUo  he  borne  in  mind  that  thoagh  the  plea  of  insanity  may 
be  set  up  in  refervnoe  to  homicidal  acta  committed  in  a  maniac^ 
paroiysm,  and  by  persons  otberwiie  rational  alleged  to  be  aeiud 
with  an  uncontrollable  impuloe,  the  greater  number  of  e 
belong  to  the  dasi  of  mnuia  with  delusion  in  which  t1 
act  baa  been  carefully  planned,  and  carried  deliberately   into 

Our  earliest  legal  authorities  evidently  confounded  mania  with 
idiocy,  for  Bracton  defines  a  nindman  as  one  who  "does  not 
onderatand  what  he  is  doing,  and,  wanting  mind  and  reason, 
differs  little  from  brutes ;"  and  when  the  atiorney-general,  OD  the 
trial  of  Hadfield,  in  the  first  year  of  this  century,  laid  down  the 
law,  "  tiuit  to  protect  a  man  from  criminal  responsibility  there 
mast  be  a  total  deprivation  of  memory  and  utidentandii^," 
Ersliine  admitted  this  to  ba  "  the  very  eipresnion  used  boUi  by 
Lord  Coke  and  by  Lord  Hale,"  and  thoagh  Lord  Hale  made  a 
slight  step  in  advance  by  distinguishing  total  from  partiai 
insanity,  alleging  tbat  partial  insanity  was  no  excuse  in  tbe  com- 
misuon  of  any  capital  offence,  and  suggesting  as  a  neasnie  of 
responsibility,  "  that  such  a  person  as,  labouring  under  melan- 
choly distempers,  hath  yet  as  gieat  understanding  as  ordinarily  a 
child  of  fourteen  years  bath,  is  snch  a  person  as  can  be  gnilty  of 
treason  and  frlony."  we  find  Mr.  Juetieo  Tracy,  in  the  trial  of 
Arnold,  in  1723,  for  shooling  nt  Lord  Onslow,  stilt  onder  the 
gnidimce  of  Hrjcton.  and  observing:  "It  i;  not  every  kind  of 
frantic  hamonr,  or  something  unaccountable  in  a  man's  action*, 
that  points  him  out  to  bu  sach  a  madman  as  is  eieropt«d  (Kim 
punishment:  it  must  be  a  man  that  ia  totally  deprived  of  bis 
nnderatjnding  and  memory,  and  doth  not  know  wlint  he  isdoios. 
DO  more  tban  an  infant,  than  a  brute,  or  a  wUdbeasti  mchaone 

it  aerer  the  object  of  puDiB\mieaU' 
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Tlie  trial  of  Hadfield  gave  the  death-blow  to  these  narrow  and 
nnaoond  doctrines,  and  established  delosion  as  the  true  test  of 
mteUeetnal  mania.  In  conducting  the  defence,  Fifskine  showed 
that  what  the  law  had  styled  madness  was  idiocy — the  idiocy 
d  naiioUaU  vel  dementia  naturalis  of  Lord  Hale  himself — and 
that  no  sach  madness  as  that  imagined  by  the  older  writers  had 
"ever  existed  in  the  world."  He  then  succeeded  in  showing 
that  "delusion,  when  there  is  no  frenzy  or  raving  madness,  is  the 
tme  diaracter  of  insanity,"  but  added  the  very  questionable  pro- 
viao  that  in  order  to  render  the  madman  irresponsible  for  crime, 
it  muat  be  shown,  that  the  act  in  question  was  the  immediate 
voqiialified  offspring  of  the  disease. 

llieae  new  doctrines,  though  always  quoted  with  approbation, 
were  soon  lost  sight  of,  and  in  place  of  the  test  of  delusion,  sprang 
vp  that  of  "  right  and  wrong."  Thns,  in  the  case  of  Hellingham 
tried  at  the  Old  Bailey  for  the  murder  of  Mr.  Perceval,  May  15, 
1812,  Mansfield,  C.  J.,  is  reported  to  have  told  the  jury  that  they 
most  he  satisfied,  in  order  to  acquit,  that  the  prisoner  was  in- 
capable of  judging  between  right  and  wrong,  and  that  at  the 
time  of  committing  the  atrocious  act  with  which  he  stood  charged, 
be  did  not  consider  that  murder  was  a  crime  against  the  laws  of 
Ood  and  Nature,  In  a  case  which  occurred  only  two  months 
later  (that  of  Bowler  for  shooting  Mr.  Burrowes),  Mr.  Justice  Le 
Blanc  left  it  to  the  jury  to  determine  whether  the  prisoner,  when 
be  committed  the  offence,  was  incapable  of  diHtinguishing  between 
right  and  wrong,  or  whether  he  was  under  any  illusion  in  res])ect 
to  the  person  he  shot,  which  rendered  his  mind  at  the  time  in- 
sensible to  the  nature  of  the  act  he  was  about  to  commit ;  since 
in  that  case  he  would  not  be  legally  responsible  for  his  conduct. 
In  a  still  more  recent  case  (Rex  v.  Offi}rd),  Lord  Lyndhurst  told 
the  jnry  to  acquit,  if  they  were  satisfied  that  the  prisoner  did  not 
consider  his  act  any  crime  against  the  laws  of  God  and  Nature, 
A  timilar  principle,  with  slight  and  unimportant  verbal  variations, 
was  affirmed  in  the  trial  of  Oxford  for  firing  at  the  Queen,  and  in 
the  case  of  M'Nau^hten,  which  le<l  to  an  able  exposition  of  the 
law  bj  the  lord  chancellor  in  the  House  of  Lords,  and  elicited  the 
optnioos  of  the  law  lords,  and  carefully  considered  answers  to 
certain  questions  addressed  to  the  judges. 

The  state  of  the  law  up  to  a  recent  date,  and,  indeed,  up  to 
the  present  time,  may  be  inferred  from  the  answers  of  the  fifteen 
Judges  to  the  questions  suggested  by  the  trial  of  M'Naughten, 
and  fnbmitted  to  them  by  the  Hoase  of  Lords.  The  answers,  in 
which  the  whole  bench,  with  the  exception  of  Mr,  Justice  Maule^ 
concurred,  were  read  to  the  House  by  Lord  Chiet  3\]A\\^Tai^ 
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aa  Ihe  19th  Jane,  1843.  Thev  nre  given  in  txUiua  below,*  and 
It  will  be  seen  from  tbetn  UiRt  before  the  plea  of  insanitv  mn  be 
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the  jury  when  tummlnfr  up  the  evidence.  accompQnlea  bj  IhoH  remarkt  and 
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as  the  teit  of  insanity,  the  knowledge  of  right  and  wrong  is  taken 
as  tbe  criterion  of  reifponsibility. 

To  make  delusion  the  sole  legal  test  of  insanity  in  criminal 
cases,  and  especially  in  cases  of  homicide,  is  completely  at  variance 
with  the  well  ascertained  facts  of  impulsive  insanity,  in  which  the 
existence  of  delusion  can  be  distinctly  negatived,  as  well  as  in 
many  forms  of  emotional  insanity,  in  which  delusions  form  no 
necessary  feature  of  the  disease. 

On  the  other  hand,  it  ap()ear8  at  first  sight  very  absurd  to 
make  the  knowledge  of  right  and  wrong  the  test  of  responsibility ; 
for  a  great  many  insane  patients  have  a  clear  appreciation  of  the 
two  ideas.  Indeed,  the  whole  management  of  asylums  pre- 
sapposes  a  knowledge  of  right  and  wrong  on  the  part  of  the 
inmates. 

There  is,  however,  a  vast  difference  between  a  speculative 
knowledge  of  right  and  wrong  and  the  power  to  act  accordingly ; 
for  a  roan  may  he  fully  convinced  of  the  criminality  of  an  act, 
and  yet  bo  unable  to  refrain  from  committing  it.  From  some 
vagne  instinctive  impulse  springing  from  within,  or  more  fre- 
quently set  in  motion  by  some  external  stimulus  (just  as  a  muscle 
is  made  to  contract  by  refiex  action),  he  may  be  impelled  to 
commit  an  act  of  homicide ;  and  yet  before  this  instinctive  impulse 
arose,  and,  as  frequently  happens,  after  tlie  act  has  been  com- 
mitted,  he  may  hare  as  lively  a  sense  of  the  criminality  of  the 
act,  and  of  the  general  notions  of  right  and  wrong,  as  any  perfectly 
sane  man.  So  again  a  roan  may  have  a  general  sense  of  right 
and  wrong,  and  yet  be  impelled  by  some  delusion,  such  as  a  super- 
nataral  voice,  to  commit  some  crime.  In  this  case  the  knowledge 
of  right  and  wrong  has  no  existence  in  reference  to  this  deed. 

Tbe  mere  knowledge  of  right  and  wrong  must  therefore  be 
regarded  as  a  defective  and  unsatisfactory  test.  Mr.  Balfour 
Browne*  has  ingeniously  pointed  out  that  the  legal  test  has  been 
much  misapprehended,  and  he  suggests  a  way  in  which  the 
difficulty  may  in  some  measure  be  got  over.  He  says : — "  The 
words  of  the  Judges'  answer  are  these :  *  That  before  a  plea  of 
insanity  should  be  allowed,  undoubted  evidence  ought  to  be 
adduced  that  the  accused  was  of  diseased  mind,  and  that  at  the 
time  he  committed  the  act  he  was  not  conscious  of  right  and 
wrong.'  *'  I  think  that  any  one  who  reads  these  words  will  be 
convinced  that  it  is  not  the  knowledge  of  right  and  wrong  which 
one  may  speculatively  entertain  in  calm  moments  which  is  meant 
to  be  the  test  of  insanity,  as  so  many  persons  seem  to  imagine, 
bnt  that  it  is  the  active  idea  of  right  and  wrong  which  a  man  has 

*  *  RespousibiUtyand  Disetie,'p.  40. 
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when  tbonght  is  paning  over  into  actioD  tliat  it  relied  npon  ai  tbe 
diitinguietiing  mark  of  eanity.  These  words  Jo  not  wean  tliat  a 
man'a  respoutibilit;  i«  to  be  judged  of  b;  his  thoroui^ti  onder- 
gtanding  of  tbe  Deologue.  or  bj  bta  cdIiu  doubtn  aa  lo  the 
eiiitence  of  a  eonideDfe.  The;  mean  that  we  are  to  jnOg?  b; 
meiuu  of  the  prindple  of  action ;  and  I  am  lo  far  from  thinking 
that  it  is  tbe  intention  of  the  liivr  to  make  a  apcealntive  belief  tbe 
test  of  inunity,  that  I  regard  Iheae  words  as  indicating  nn 
intention  lo  make  the  eapacity  of  doing  or  refraining,  the  power 
of  choice  between  good  atid  evil,  tbe  real  teit,  and  that  it  ^hous 
that  mcb  is  its  Intentioa  by  tlte  wordi,  "at  the  time  be  com- 
iaitt«d  the  act." 

Tbia  Ttew  of  the  legal  lest  certainly  dlspoaea  of  many  otjectiona. 
For  in  tbia  way  tbe  existence  of  a  deluMon  impelling  a  man  lo 
commit  a  crime  is  regarded  as  aobverting  all  mnnil  diatirctiooH  flt 
tba  time,  and  in  tbe  cues  of  impniuve  insanity  the  defective  power 
of  ehi»ce,  what«*er  tbe  ipecclatiTe  opinioDS  might  be,  would  be 
allowed  U>  establish  the  fact  of  irreaponBibiiity.  PncticRlly  in 
conrti  of  law  tbe  great  majority  of  caaea  bave  been  decided 
■ecording  to  this  interpretation  of  tbe  teat,  notwithstanding  the 
numeroDa  conSicta  of  opinion  between  the  medical  and  legal  pro- 
SttmOB  as  to  its  real  value  or  meaning. 

There  ia  one  other  point  of  great  importance  in  tbe  Judgei' 
■nawera  aa  quoted  alioie,  which  relates  to  the  responsibility  of  the 
partially  insane.  It  ia  there  laid  down  that  an  individual  who  ia 
only  partially  inaane  is  eqnally  responsible  for  a  crime  as  a  penon 
of  aane  mind.  In  to  lar  as  tbe  act  would  be  exensed  in  a  aaoe 
person,  aa,  for  instance,  homicide  in  self  defence,  tbe  moDomaniae 
wonid  he  eicneed,  bnt  not  if  tbe  act  were  committed  in  revei^ 
for  some  tappoeed  injury. 

Nothing  can  be  more  illogical  than  tbe  law  ao  stated ;  for  it 
■mounts  to  nothing  leaa  than  an  absolute  denial  of  the  significance 
of  a  atate  of  things  which  baa  already  bfen  acknowledged  to  consti- 
tute a  valid  teat  of  insatiity.  It  is  true  that  a  maniac  snbject to  a 
great  number  of  deiuaions  must  be  less  able  to  control  bis  irregulu 
impulaea  than  one  who  has  but  one  or  twoj  for  a  multitude  of 
deluaiona  nuturslly  implies  more  eonfuMon  and  more  eieitement. 
Single  detnsions  are  doubtleaa  more  compatible  wiib  self-reatnunt ; 
but  they  are  of  rare  occurrence,  and  do  not  often  figure  in  coorta 
of  law,  Partial  delunotia  are  much  more  common,  but  when 
they  are  closely  examined  they  are  found  to  be  the  offspring  and 
natural  eipreaaion  of  some  one  excited  feeling  or  passion,  which, 
bBving  had  force  enough  to  create  illuuons  of  tbe  lenaei  and 
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delnnons  of  the  mind,  may  be  expected  to  g^ve  rise  to  insane 
tmpolses  of  g^reat  power. 

The  excited  feelings  or  passions  which,  having  first  destroyed 
the  integrity  of  the  senses  and  mental  faculties,  proceed  to  insti- 
gmte  ftcts  of  violence  and  cruelty,  are  religious  excitement  or  de- 
spondency ;  jealousy ;  domestic  anxieties  exaggerated  into  fear  of 
atmnration ;  and  discontent  transformed  into  an  insane  belief  in 
persecution.  Now  the  acts  of  violence  which  ultimately  flow 
from  these  excited  feelings  or  passions,  after  they  have  given 
rise  to  a  serie<«  of  delusive  ideas,  ought  to  be  judged  by  the  same 
rales  which  apply  to  the  delusions  themselves.  The  acts  are  pro- 
bably as  little  subject  to  restraint  as  the  delusions  to  correction. 

We  will  consider  these  four  sources  of  homicidal  acts  sepa- 
rately. 

Manlncs  under  the  influence  of  religious  excitement  or  de- 
spondency are  subject  to  illusions  and  delusions  of  a  very  sin- 
golar  kind.  They  transform  the  persons  with  whom  they  are 
associated  into  supernatural  beings,  endowed  with  authority  or 
power  not  to  be  questioned  or  reisisted ;  and  they  convert  com- 
mon and  familiar  sounds  into  the  articulate  lungiiage  of  tempta- 
tion or  command.  One  religious  maniac,  therefore,  kills  a  rela- 
thre  or  a  keeper,  imagining  him  to  be  a  flend ;  another  thinks 
that  he  has  a  direct  commission  from  the  Deity  to  fulfll  some 
mission  of  wrath  or  extirpation.  In  cases  of  religious  mania, 
then,  we  can  never  safely  aflirm  that  the  homicidal  act  was  not 
the  natural  consequence  of  a  command  which  the  mnniac  would 
deem  it  impious  to  resist,  or  of  a  delusion  which  places  him  in  his 
own  sincere  conviction  beyond  and  above  the  operation  of  human 
laws.  The  maniac  who  believes  himself  to  be  God,  Christ,  or 
the  Holy  Ghost,  would,  from  the  very  nature  of  the  case,  deem 
himself  irresponsible. 

Of  homicidal  acts  instigated  by  jealousy  shaping  itself  Into  a 
distinct  delusion  it  will  suffice  to  observe  that  thev  are  such  acts 
as  if  committed  by  sane  men  on  the  evidence  of  their  senses 
would  be  panished  as  manslaughter,  and  not  as  murder. 

Of  the  fathers  and  mothers  who  kill  their  children  under  the 
pressure  of  domestic  anxiety  culminating  in  an  insane  dread  of 
starvation,  it  may  be  observed  that  they  are  generally  remark- 
able for  domestic  virtue  and  devoted  attachment  to  their  victims, 
and  that  between  them  and  ordinary  murderers  there  is  no 
single  point  of  resemblance. 

Discontent,  transformed  into  an  insane  belief  in  persecution, 
presents  g^reater  difficulties.     The  case  is  generally  put  in  a  form 
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wliich  aeeraf  U>  preclnde  n  ralURii^tnry  answer,  i 
lievea  hitnselF  to  have  been  iiyureil  by  snolbor,  And  be  killi  him. 
If  tbo  iiijury  were  ml,  tho  murdarer  would  be  responnible,  and 
■o,  11  U  coiil^ndtd,  onght  Uia  iiiftdin:in  to  be.  Tliit  curiously  il- 
logical argamenl  i^or^  tbe  simple  fflct  tbat  tbe  two  cflsea  bftve 
Ootblng  in  commoii  but  tbe  act  itiwlf.  Tba  imAginar;  oDbooe 
liu  iniK^nary  Accoinpanimonti,  and  every  thought  connected 
witJi  it  ii  one  of  oonfiiaion.  To  BuppOM  tbat  a  mind  which  can 
imagine  an  iinpasnble  oQenco  it  sound  in  ell  other  respcoM  is  to 
oatnu^  caincDon  sense,  and  set  ot  nought  the  oxperienco  of  all 
who  have  knowledge  oFtbe  ioaane,  wlio  with  one  consent  rcpn- 
diate  tbe  notion  of  a  mind  luhject  to  inch  a  detnsion  being  Mnind, 
and  tree  to  act  as  it  will,  buyiind  the  upberc  of  ita  influeaee.  Tbe 
more  clofely  tbe  victim  of  this  partinl  ddualan  i*  obacnred,  tbe 
more  eiteusive  is  fDiiud  to  be  the  disorder  of  his  intellect.  His 
■ctioQs  which  are  not  directly  prompted  bj  bis  delusion  are  more 
•trange.  and  bis  pastas  more  excitable  than  those  of  other  men. 
Tbe  theory  of  a  single  insane  iilen,  unsccompHoicd  by  any  other 
disordered  action  of  the  faculty  from  which  it  takes  ita  me> 
having  no  effect  on  tbe  remaining  facaltiea,  and  showing  itself 
■imply  by  prompting  an  action  which,  onve  anggested,  is  carried 
out  with  the  same  complete  consciousness  of  its  real  nature  as 
eiists  in  the  mind  of  a  sane  man  acting  under  the  suggegtioD  of  a 
corresponding  reality,  it  too  absurd  to  be  for  a  moment  enter- 
tained. Even  in  tliia  cane,  then,  the  question  of  responsibility 
cannot  be  decided  by  the  simple  test  of  a  knowledge  of  right  and 

But  there  is  another  case  allied  t«  tbe  one  now  under  con- 
nderation  whiclj  prexenta  still  greater  difficulties.  A  man  re- 
ceives a  real  injury,  and  avenges  himselfi  but  it  is  alleged  tbat 
be  was  not  of  sound  mind  when  he  committed  tbe  act.  The  un- 
■oundness  of  his  mind  is  admitted,  but  be  is  deemed  rcspansible 
because  he  was  instigated  by  tbe  common  motive  of  revenge. 
Tbe  obvious  answer  ia,  that  the  real  injury  lias  been  by  bis  in- 
sane mind  magnified  to  undue  importance,  and  then  acted  upon  . 
just  as  if  it  had  been  altogether  imnginnry  ;  and  thAt  he  it  there- 
fore neither  more  nor  less  responsible  for  his  act  thnn  the  man 
U'bose  motive  was  from  the  very  first  in  the  nature  of  a  deluwon. 
In  this  catp,  too,  an  inquiry  into  the  state  of  the  mind,  extending 
much  beyond  tbe  legal  test,  will  be  necessary,  and  cannot  be 
rafnsed ;  and  this,  once  granted,  most  result  in  abowing  tbe  in- 
■uIGdency  of  the  teat.  Even  in  those  cases  wberc  the  criminal 
Mt  cannot  be  traced  to  any  delusion  of  which  it  is  tbe  legitimate 
odapriii^  bnt  it  is  almply  alleged  in  defence  tbat  the  party  is  of 
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muoniid  mind,  the  very  fact  of  the  unsoundness  becomes  an  irre- 
Bistible  plea  in  mitigation.  It  would  be  strange,  indeed,  if  the 
case  of  the  maniac  under  the  accusation  of  crime  were  the  only 
one  in  which  such  a  plea  is  ignored  and  refused. 

It  is  eminently  absurd  to  credit  a  mind  which  is  already 
occnpied  by  delusions  with  an  otherwise  efficient  state  of  its 
faculties.  It  is  in  the  highest  degree  improbable  thtit  a  mind  so 
possessed  is  able,  beyond  the  sphere  of  its  delusions,  to  think, 
feel,  and  act  with  the  clearness,  force,  and  freedom  of  the  sane. 
And  though  the  aberration  may  for  a  time  remain  confined  within 
a  limited  sphere,  it  is  always  very  uncertain  whether  it  will  not 
ultimately  pervert  the  whole  of  the  mental  faculties.  For  many 
practical  purposes  it  may  be  well  to  recognise  the  sanity  of  the 
individual  in  other  respects ;  but  great  injustice  would  be  done 
if  the  law  took  no  ec^niznnce  of  the  uncertain  condition  of  the 
mind  subject  to  partial  delusions.  Theoretically  the  law  does 
not,  but  practically  it  does  recognise  it  in  its  decisions;  for  it 
shows  itself  in  such  cases  more  ready  to  accept  the  plea  of  in- 
sanity than  in  those  where  insanity  had  not  before  been  shown  to 
exist.  The  legal  tests  of  insanity  are  tlierefore  subject  to  grave 
objections  in  many  particulars ;  but  considering  the  difficulty  of 
laying  down  any  rules  which  shall  be  consistent  at  once  with  the 
data  of  science  and  practically  applicable,  great  allowances  must 
be  made ;  and  until  medical  psychologists  have  themselves 
arrived  at  a  standard  which  shall  draw  a  sharp  line  between 
responsibility  and  irresponsibility,  law,  as  a  practical  science, 
must  adopt  a  standard  of  responsibility  by  which  cases  may  be 
tried.  That  the  present  is  in  many  respects  unsatisfactory  must 
be  admitted,  but  it  is  easier  to  raise  objections  than  remedy  them. 

Some  writers,  under  a  strong  sense  of  the  failure  of  the  legal 
test  of  a  knowledge  of  right  and  wrong,  have  sought  to  set  up 
in  its  place  the  power  of  control  or  restraint.  The  test  has  been 
thus  transferred  from  the  intellect  to  the  will — from  the  know- 
ledge of  right  to  the  power  of  acting  aright.  But  this  is  a  mere 
shifting  of  the  difficulty ;  for  it  is  obviously  not  more  easy  to 
ascertain  a  man's  abstract  knowledge  of  right  and  wrong,  lawful 
and  unlawful,  than  to  measure  the  exact  amount  of  his  self- 
restraint. 

This  test  appears,  indeed,  to  have  one  advantage  over  the 
knowledge  of  right  and  wrong.  The  very  mode  of  accomplish- 
ing the  homicidal  net  seems  to  supply  a  measure  of  the  amount 
of  restraint  or  self-control  which  the  maniac  b  able  to  exert.  If 
be  watches  his  opportunity,  bides  his  time,  prepares  a  fitting  in* 
struinent,  and  uses  it  in  the  ordinary  way,  it  \a  \ivl«n^  \2taX  \l^ 
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potsesBed  Bnch  an  amouat  of  acir-eantrol  u  cntg;ht  to  have  pre- 
vented tbe  muTderom  act.  But  tLe  aiuner  is  obvious.  It  ii 
drawn  from  the  MialDgj-  of  tliB  njadmao'ii  sonaalionB  and  thought*. 
If  be  coDid  not  prevent  the  Bensei  from  being  the  eport  of  illa- 
nont,  and  was  unable  to  root  out  delusinui  from  hi(  mind,  it  ii 
not  to  be  supposed  that  he  can  control  the  irregular  impnlseaand 
pBuioni  u'hich  are  to  the  will  vliat  illuaioni  are  to  the  aenies 
or  deloaions  to  the  intellect.  And  if  it  be  alleged  tlint  the  skill 
evinced  in  planning  the  homicida]  act.  and  the  patience  ahowu  in 
iTBiting  for  a  tevonrable  opportunity,  ought  to  be  tdken  a* 
evidence  of  adequnlc  aeircontrol,  appeal  oiiy  B)^in  lie  nmdc  to 
analogy.  The  acta  of  the  mnniae  aia  in  strict  keeping  with  hig 
thoughte.  Ilia  delnaions,  even  when  they  are  moit  diitinetlj 
present  to  his  mind,  arc  quite  eompetible  with  the  exorcise  of  all 
Us  friCultiex.  If  Ihpv  are  atlaclied,  he  defends  tlieiu  acnlely.  and 
JDstilie*  them  plausibly.  Thej  have  not  destroyed  his  fncultiea, 
they  have  merely  perverted  them  to  a  wrong  nso.  So  is  it  with 
hii  homicidal  net.  The  impulse  which  seizes  upon  his  ansoDDd 
mind  does  not  destroy  its  powers,  it  merely  perverts  them. 

Accordingly,  if  a  maniac  is  nnder  the  delusion  that  his  keeper 
la  a  (lend,  or  if  he  believes  that  the  Deity  has  commissioned  him 
to  take  away  hit  life,  he  will  secrete  and  sharpen  a  knife,  watch 
hit  opportunity,  and  act  in  every  respect  as  a  sane  criminal  would 
do,  And,  if  prevented,  he  will  wait  for  a  more  favourahle  occa- 
non.  Nay,  the  merest  imbecile  knows  that  k  knife  or  a  pistol 
is  a  common  instrument  of  death ;  and  weak  as  liis  mind  may  be, 
he  conceals  his  weapon,  not  becanse  he  is  conscious  of  guilt,  but 
because  he  knows  that,  if  it  were  openly  di«pUyed,  the  action  he 
contemplates  would  be  prevented.  The  fact  is,  that  in  proposing 
this  test,  as  in  the  general  discnsaion  of  this  question,  two  dia- 
lect things  have  been  confounded — the  net  itself,  which  is  the 
remit  of  the  delusion,  and  the  mode  of  accomplishing  it.  It  is 
the  delusion  which  distingoishes  the  madman,  and  not  the  mode 
io  which  the  delusive  impulse  is  carried  into  effect. 

The  dilBculty  of  devising  a  test  which  shall  not  be  open  to  the 
most  serious  objections,  has  led  some  persons  to  invent  an  easy 
method  of  escape,  by  depriving  persons  of  un!>oand  mind  of  what 
they  call  the  privilege  of  insanity,  or,  in  other  words,  refosing 
to  entertain  the  question  of  the  state  of  the  mind  at  nil.  This 
•t^estion  may  hare  the  merit  of  simplicity,  but  it  is  open  to  the 
aerioos  objection  that  it  could  be  acted  upon  only  once.  Tho 
apectacle  of  a  madman  on  the  scaffold  would  be  simply  intolemble. 
No  jary  could  be  found  to  convict;  and  the  indiscriminating 
gttitate  iroold  prove  >■  complete  a  de«d  letter  as  the  sUtntA  whkh 


KADKEK  SUPPOSED  TO  BE  INFLUENCED  BT  EEAB.      221 

awards  the  punishment  of  flog^ng  to  assaults  upon  the  Queen 
did,  when  it  was  to  be  applied  to  the  person  of  poor  Lieutenant 
Pftte.  The  idea  of  hanging  and  flogging  madmen  is  utterly 
repulsiye,  and  must  be  given  up. 

Another  theory  propounded  by  some  writers  of  eminence,  is 
that  as  madmen  are,  like  other  men,  influenced  by  fear,  the 
punishment  of  death  as  the  consequence  of  murder,  should  be 
kept  hefore  their  eyes.  This  theory  may  be  said  to  have  broken 
down  in  the  case  of  Lieutenant  Pate,  just  referred  to.  It  is  most 
improbable  that  this  poor  imbecile  was  ignorant  of  the  degrading 
punishment  awarded  by  a  recent  statute  to  persons  who  should 
assault  the  sovereign ;  but  the  threat  had  no  effect  upon  him.  By 
parity  of  reasoning,  it  seems  most  probable  that  the  threatened 
pnnishment  of  death  would  prove  equally  ineffectual  in  every 
class  of  madmen.  But,  in  reality,  the  restraining  influence  of  the 
pnnishment  of  death  is  already  brought  to  bear ;  for  it  should  be 
borne  in  mind  that  men  who  have  not  been  certified  as  insane, 
and  confined  in  lunatic  asylums,  do  not  believe  themselves  to  be 
mad.  They  are,  in  their  own  sight,  sane  men.  It  is  only  after 
men  have  been  taught,  by  confinement  as  madmen,  that  they  are 
insane,  or  are  believed  to  be  so,  that  the  terror  of  the  gallows  is 
replaced  by  the  alternative  terror  of  perpetual  imprisonment. 

Those  who  maintain  the  theory  now  under  examination  are 
apt  to  defend  it  by  comparing  persons  of  unsound  mind  with  the 
lower  animals,  alleging  that,  as  dogs  can  be  weaned  by  punish- 
ment from  practices  distasteful  to  their  masters,  so  madmen  can 
be  deterred  from  crime  by  fear  of  death. 

In  putting  forward  this  argument  from  analogy  two  facts  are 
overlooked — the  fact  that  the  animal  has  been  punished,  and  has 
a  distinct  recollection  of  the  pain  inflicted  upon  him,  while  the 
madman  has  been  merely  threatened ;  and  tbe  fact  that  there  are 
many  dogs  who  cannot  be  weaned  from  bad  hubits  by  the  frequent 
repetition  of  the  most  severe  chastisement. 

It  is  reasonable  to  add,  that  if  we  assume  the  roadman  to  be 
attentive  to,  and  cognizant  of,  what  is  being  said  and  done  by  the 
public,  he  must  know  that  a  verdict  of  acquittal,  on  the  ground 
of  insanity,  brings  with  it,  as  a  necessary  consicquence,  confine- 
ment for  life,  which,  were  it  inflicted  as  a  punishment,  would  not 
be  second  in  severity  even  to  death  itself. 

Nor  is  there  any  good  reason  to  fear  that,  by  exempting  the 
madman  from  the  punishment  of  death,  we  shall  weaken  the  hold 
which  the  law  has  on  the  man  of  sound  mind ;  for  in  order  that 
he  may  escape  death,  he  must  successfully  feigpi  insanity — a  task 
of  no  ordinary  difficulty — and,  if  he  sucoeed,  «i  perg«\Au\  vuccAaa^I 
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liberty  anftits  him.  It  is  not  likvly,  therefore,  that  society  ironid 
■uflcr  any  injury  by  the  ndoptiou  of  the  couno  pre«nlly  to  bo 
advocated  ;  and  we  may.  perhaps,  find  Ihut  it  ^^ina  mmctiiing  by 
openly  attributin;;  to  disease  lome  of  the  mrat  revolting  acta 
wbinb  dEgroda  and  debase  onr  common  natnre. 

Since  tbe  laab  edition  of  Ibis  nork  wia  pablished,  namely,  ia 
1 B68,  1  have  aabmitted  to  the  ordeiil  oF  fact  tbe  iropartant  qnea- 
tton  on  the  toliition  of  which  the  retention  of  tbe  plea  of  inwoity 
may  be  said  to  turn,  nhetber  tlie  ndmiiaiuii  of  the  plea  and  tlie 
consequent  acquittal  of  notorious  honiiddcs  tendg  in  any  way  or 
4egTee  to  tlie  encouragement  of  crime.  Tlia  ansner  ia  distinctly 
In  the  negative:  for  "on  testing  the  trials  wliicli  have  eidteil 
most  pnblic  intereat,  and  led  tn  most  diacowion,"  namely,  thota 
of  U-Nunghten  and  Dndd,  and  Martha  tiriu-y,  of  Oitord,  and  the 
equally  notarioaa.  though  ditTerent  cn^es  of  Fraucis.  ami  Lieutenant 
Pate,  "  by  the  fif^ree  which  represent  either  insane  homiddes 
or  lane  murderers  in  the  year  or  years  immediately  folloning, 
there  are  no  signs  of  encouragement  when  the  penalty  of  death  is 
not  ii^flicted,  or  of  discouragement  when  it  is :— that  on  the  con- 
trary, the  figures  would  aeem  to  justify  the  inference  that  neither 
to  the  sane  nor  to  the  inanne  class  among  our  criminals  does  the 
prospect  of  long  impriaonment,  or  detention  for  life  in  a  Innatic 
asylnm,  offer  any  attraction  or  temptation;  nbile  tbe  punish- 
ment of  death  (perhaps  only  as  formerly  inflicted)  seems  ss  if  it 
might  have  eiercised  a  certain  attraction  or  fascination."* 

In  respect  to  the  reaponaibility  of  madmen,  then,  the  law  seems 
to  be  in  this  dilemma; — it  must  either  insist  upon  a  test  which  it 
ia  imposuhle  to  apply,  or  it  must  uniformly  refuse  or  admit  the 
plea  of  insanity.  If  it  hold  U,  a  test,  its  decisiona  will  want  that 
muformity  which  ought  to  belong  to  tliEm,  and  their  soundness 
will  be  constantly  liable  to  he  called  in  queation ;  if  it  reject  tbe 
plea  of  insanity.  It  ought  forthwith  to  do  away  with  all  other 
pleas  in  mitigation. 

In  the  case,  then,  of  the  class  of  maniacs  now  under  considerm- 
tion,  who.  being  sniject  to  delusion,  commit  their  acta  of  violence 
with  premeditation,  it  ia  submitted  that  all  the  legal  and  moral 
tceta  are  inapplicable  and  useleaa ;  and  that  the  Uw  of  England 
ought  to  be  aiumilated  to  that  of  France — "  11  n'y  a  ni  crime  m 
delit  lorsqne  le  pr^venn  ^tait  en  ^tat  de  d^mence  au  temps  de 
I'action." 

The  foregoing  observations  apply  to  those  cases  only  in  wlueli 

'  '  On  Insanltj  and  Crlnw ;  and  od  the  Pleo 
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distinct  proof  has  been  obtained  of  unsoundness  of  mind,  existin^i^ 
previously,  as  well  as  at  the  very  time  of  the  criminal  act,  and 
not  to  that  instinctive  madness  which  is  altogether  independent 
of  tfae  intellect,  and  consists  merely  in  uncontruUable  impulse. 

This  form  of  madness  is  now  generally  recognised  by  medical 
men  as  instinctive  or  impulsive  mania,  and  has  on  more  than  one 
occasion  led  to  the  acquittal  of  an  accused  party. 

The  criminal  acts  committed  under  its  influence  have  most  or 
ill  of  the  following  characters :  They  are  without  discovertible 
motive,  or  in  opposition  to  all  known  motives.  A  man  kills  his 
wife,  to  whom  he  is  tenderly  attached;  a  brother  his  sister;  a 
mother  her  infant;  or  the  victim  is  one  whom  the  madman  never 
saw  before  in  the  course  of  his  life,  and  against  whom  it  is  im- 
posrible  that  ho  can  bear  any  malice.  After  the  commission  of 
the  act,  he  does  not  seek  to  escape ;  ho  often  publishes  what  he 
has  done;  does  not  conceal  the  body  from  view,  but  openly 
exposes  it;  delivers  himself  up  to  justice;  describes  the  state  of 
mind  which  led  to  the  act,  and  either  remains  stupid  and  indif- 
ferent, or  is  overwhelmed  by  remorse.  He  has  no  accomplices, 
has  made  no  preparations,  and  takes  nothing  from* his  victim. 
Sometimes  he  has  previously  spoken  of  his  strong  temptation, 
and  begged  to  be  prevented  from  doing  mischief.  These  homi- 
cidal acts  are  generally  preceded  by  a  striking  change  of  conduct 
and  character,  and,  on  inquiry,  the  accused  is  often  found  to  have 
an  hereditary  tendency  to  insanity,  to  have  attempted  suicide,  to 
have  expressed  a  wish  for  death,  or  to  be  executed  as  a  criminal. 
In  this  class  of  cases,  it  is  most  important  that  all  the  facts 
sbonld  be  duly  weighed,  and  careful  search  made  after  those 
motives  which  most  frequently  actuate  the  criminal. 

It  is  in  such  difficult  cases,  too,  that  a  caution  is  especially  neoes- 
lary  against  basing  a  decision  upon  one  or  two  alleged  characte- 
ristics. All  the  circumstances  of  the  act  ought  to  be  duly  weighed, 
in  the  spirit  of  the  words  of  Lord  Hale :  "  lest,  on  the  one  side, 
there  be  a  kind  of  inhumanity  towards  the  defects  of  human 
nature,  or,  on  the  other  side,  too  great  an  indulgence  given  to 
g^eat  crimes."  lliis  instinctive  madness  is  no  doubt  sometimes 
associated  with  delusions,  the  criminal  act  itself  being  the  result 
of  strong  excitement  of  the  passions,  while  the  delusions  suggest 
the  motive.  To  this  class  probably  belong  those  cases  of  whole- 
sale murder  in  which  the  father  of  a  family  destroys  his  wife  and 
children,  to  prevent  them  from  falling  victims  to  starvation,  and 
then  pats  an  end  to  his  own  life;  the  idea  that  such  an  evil 
threatens  them  being  insane,  no  less  than  the  impolse  ?ihis]tL 
prompts  such  a  mode  of  escape. 


Violent  homiddul  impuleei  are  Terj  mminoD  m  Qie  epiUplie, 
Mnietiini.>g  preceding,  loiocUinea  following  tbe  paroxjeras,  and 
toinatiniea  also  taking  their  place,  ID  wUicb  Intter  caae  the  attack 
Ib  de«crib(<d  ag  mailced  epilepti/.     The  following  cases  are  ia- 

A  ahoemater,  subject  to  epilepsy,  wns  often  liiriooE  tot  (Ome 
time  atter  the  fits,  but  sensiltle,  aininble.  Bud  indoitriaai  in  tbe 
intarvBla.  One  day,  wlieu  in  the  gloomy  and  morose  stitte  of 
mind  that  onen  precedea  n  fit,  he  met  the  sapcrini«ndent  of  the 
aaylum,  to  Mhom  he  wii  much  attached,  and  itabhed  him  to  the 
heart,  lie  liad  not  had  a  fit  for  three  nceka,  but  the  night  foUow- 
ing  tbe  homicide  he  hud  a  severe  Gt,  and  for  some  time  the  atlacki 
oontinaed  to  be  frequent  and  aerare. 

A  peatont  tuHio^  from  epilepsy  from  his  »gbth  to  bis  twenty- 
fifth  year,  when,  inatciid  of  epileptic  attacks,  be  was  seUsd 
with  nn  irru»ittiblc  impulse  to  kill.  He  felt  the  npproLirh  of 
his  attack  sometimes  for  days  beforehand,  and  bvgged  to  be 
restrained.  "When  it  seizea  me,"  he  said,  "I  most  kQl 
•oma  one,  were  it  only  a  child."  Before  the  attack  he  was 
very  weaar  aid  depreMed,  cenM  not  sleep,  and  had  slight 
coDvnliiona  of  the  limbs* 

In  order  to  complete  this  inquiry  into  the  plea  of  insanity  in 
criminal  casf^i,  the  following  sketch  of  the  diflerent  Hspects  given 
to  homiddal  acts  by  the  soveral  varieties  of  unsound  mind  is  nib- 
mitted: — An  imbecile  hos  a  confused  and  imperfect  notion  of 
crimes,  laws,  and  punislimentei  and  his  acta  are  as  foolish  as  his 
thouglits.  The  case  referred  to  at  p.  18S  is  a  good  eiampla  of 
this  class.  A  monomaniac  fancies  himself  an  oltject  of  peneco- 
tion,  and  he  kills  one  of  his  imaginary  tormentors,  hoping  thereby 
to  rid  himself  of  all ;  an  act  as  mad  as  the  thought  which  in- 
Bpit«d  it.  Such  was  M'Naugbten.  Another,  having  betrayed 
decided  symptoma  of  madness,  receives  a  real  injury  and  kills  the 
uffender.  Snch  was  Lord  Ferrers.  A  third,  oppressed  with 
aehiDcboly  fears,  kills  those  to  whom  he  is  moat  attached,  to 
save  them  from  some  imnginary  fate.  Such  waa  the  Ennale 
already  referred  to,  who.  under  the  fear  of  starvation  arinog  out 
of  temporary  difficulties,  killed  her  child,  cooked  it,  ate  of  it,  and 
offered  the  dish  to  lier  tmiiband.  Lastly,  ue  have  the  so-called 
instinctive  madness,  of  whirb  tbe  caM  of  William  Brown,  given 
at  length  in  Kay's  '  Sletlical  JuriitprudeDce  of  Insanity,'  affords  a 

*  Qooled  Itcim  Hare  bi  Uudilsj  ('PhjilaloETaiidFatliolagToribelllBd,' 
9.SW). 
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Men  feign  intanity  from  the  same  motives  which  lead  to  the 
nmnlation  of  other  diseases,  and  it  is  specially  true  of  this  class, 
tbat  it  is  only  by  actual  experience  of  the  real  disease  that,  in 
difficult  cases,  the  counterfeit  can  be  detected. 

Idio^. — ^This  is  rarely  assumed,  and,  when  feigned,  is  easy  of 
detection.   The  idiot  has  almost  always  the  defective  formation  of 
beed«  fiice,  and  person  pointed  out  at  p.  179 ;  and  it  must  always 
be  practicable  to  learn  so  much  of  an  impostor's  history  as  that  • 
be  was  not  always  in  the  condition  which  he  has  assumed. 

ImheeilUif, — In  this  case,  too,  the  history,  where  it  can  be  ob- 
tuned,  will  asnst  in  unmasking  the  imposition.  The  peculiar  cast 
€^  ooontenanoe  of  the  imbecile  is  not  easy  to  imitate.  The 
itapid,  Tacant,  and  wandering  look,  the  unsettled  and  uneasy 
manner,  the  disconnected  and  evauescent  ideas,  the  variable  tem-* 
per  and  spirits,  the  sudden  and  transient  gusts  of  passion,  and  the 
foolish  and  childish  acts,  are,  collectively,  very  difficult  to  assume. 
In  the  less  strongly -marked  forms  of  real  imbecility,  folly  and 
acnteness  are  displayed  indifferently  on  all  subjects ;  but  the  im- 
postor is  shrewd  on  those  which  involve  his  interest  or  the  success 
of  his  scheme,  and  displays  his  stupidity  only  in  matters  of 
indiflference. 

These  cases,  however,  it  must  be  admitted,  present  unusual 
difficulty  of  diagnosis,  and  give  rise  to  great  differences  of  opinion. 
We  have  had  under  our  notice  several  cases  of  imbeciles  certified 
as  insane  by  the  medical  officers  of  prisons,  and  returned  from 
the  a^lums  as  impostors ;  and  other  cases  iu  which,  after  long 
and  careful  observation  under  most  favourable  circumstances,  two 
equally  competent  observers  have  not  been  able  to  agree  in  their 
opinion.  Unsettled  habits,  wandering  and  disconnected  thoughts, 
sudden  bursts  of  passion,  unprovoked  acts  of  violence,  unsuccessful 
attempts  at  suicide,  transient  and  half-formed  delusions,  short  fits 
of  industry,  handiwork  displaying  much  skill  and  ingenuity, 
make  up  a  combination  which  it  would  be  in  the  power  of  a  good 
actor  to  assume.  But  imbeciles  of  this  order  possess  sufficient 
shrewdness  and  self-control  to  conceal  and  moderate  their  eccen- 
tricities when  they  have  an  object  to  accomplish.  So  that  it  is 
quite  possible  for  a  real  imbecile  in  prison  to  seem  an  impostor  in 
an  asylum.  Nor  must  it  be  forgotten  that  the  previous  lives  of 
these  persons  have  been  one  continuous  history  of  deception,  and 
of  shifty  devices  for  living  without  work.  (G.) 

Dementia. — Tliis  is  rarely  imitated,  tl^at  torpor  of  all  the 
facnlUes  which  belongs  to  the  true  disease  being  haxd  \.o  %iins&A 
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>nd  auitaln ;  and  tra  m»y  he  aaiiteS  in  our  diagniMii  b^  discover- 
ing mnrki  of  tlie  form  of  paraljsin  which  uttends  one  form  of 
cbronic  dementia.     Our  chii'f  difflvnlty  in  diignosia  tub}  arise  out 
of  tlie  rare  obatinuv  witli  tthicli  a  priwner — a  tewale  esperMlj — 
will   iDBinUiD  h  we«k  eipreedon  of  ronntenancp,  repent  a  fei*     ' 
lilly   phnsea,   pau  the  excreta   »»   if  iuvolantarily,  and  resial    ' 
eveiy  test  that  it  ii  ponible  to  apply.     Sucl^  a  mslingerer  maj    I 
never  liavo  deceived  tbe  medical  obierver  for  H  mometit;  bat  he     I 
may  be  compelled  to  wait  patiently  fur  n  confetuon  of  the  frnnd. 

Mania, — As  it  i*  more  easy  to  BBuma  the  violence  of  mania  I 
than  the  more  sabdaed  charHclen  of  the  foregoing  fonni  of  ' 
umoandneaa,  mania  i»  more  treqncntl}  feigned.  The  diitinctioa  ' 
betn-een  the  Octitiooa  and  the  true  diieue,  thoagh  occiirianiUy  ■ 
work  of  time  nnd  patjent  abBetvotion,  ii  not  difficult ;  but  in  thi^  1 
as  in  olber  feigned  diseanea,  the  impoator  ofteii  obattoiLteiy  reaiata 
the  elTorts  of  the  uiediL-al  man  to  obtain  a  confession  oF  bia  fnind. 

The  pecnliar  inlenie  eipre*rion  of  counteiuace,  the  marked 
alteratioD  of  feature,  and  the  wildnesa  of  eye  of  real  mania,  are 
very  hard  to  aname  and  maintain.  The  violent  en^tement,  the 
loud  ihouta,  the  itrong  atrn^le*  and  convnliive  movements  of 
(he  paroiyams  also  scarcely  admit  of  imitatioD,  and  ranoot  be 
supported  for  any  length  of  time.  The  real  maniac  will  continue 
without  sleep  for  days,  and  even  weeks,  or,  If  he  sleep  st  all,  hii 
rest  will  he  distorbed  and  agitated ;  but  the  impostor  can  icaicely 
keep  awake  beyond  one  or  two  daya,  and  a  dose  of  opium,  which 
would  produce  no  effect  whatever  on  the  madman,  wodd  infid- 
libl;  send  the  impostor  to  sleep.  The  aame  remark  appliea  to 
other  remedies,  aoi^h  as  emettct  and  purgatives.  The  madman 
will  also  go  without  food  fbr  days  together  with  impunity,  and 
little  1o«>  oF  strength ;  and  is  so  insenaible  to  external  impre«on« 
that  he  will  bear  the  most  intenae  heat  or  cold,  and  gate,  withont 
being  daisied,  on  the  strong  light  of  the  son.  Other  symptonis 
of  less  importance  have  been  insisted  on,  such  as  the  torpid  state 
of  the  bowels,  the  moderate  or  low  temperatnre  of  the  trunk  and 
limbs,  a  peculiar  odour  of  the  skin,  and  a  Ireqoent  pnlw,* 

To  this  account  of  the  phytical  aigiia  of  mania,  it  may  he  added 
that  the  impoator  will  overact  his  part  during  such  times  as  he 
is  watched;  that  instead  of  becoming  more  tjuiet  and  reserved 
on  the  approach  of  the  physician,  hix  violence  inercauaj  that  he 
assumes  u  want  of  intelligence  instead   of  that  p 


of  Uh  polu  sj  a  disniDiIlr  murk  hud  been  eisg^ntcd.  All,  i^erhapa,  II 
un  bt  nfeli  alBrmed  li  thai  an  Infrequent  polie.  which  uften  attli  Id  iiciilt 
pmait,  would  scarodi  be  cosputbie  wiih  mania. 
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reMon  which  is  §o  characteristic  of  the  real  affection;  that  he 
obtradea  instead  of  concealing  his  thoughts ;  that  he  pretends  a 
defect  of  memory  and  apprehension  which  does  not  belong  to 
real  insanity,  gives  false  answers  to  questions,  and  affects  not  to 
recognise  persons  whom  he  knows ;  that  he  does  not  recur  con- 
stancy to  the  leading  idea;  that  he  betrays  hesitation  in  the 
midst  of  his  assumed  violence ;  that  he  has  not  the  steady  ^ze 
of  the  madman;  that  his  fits  occur  suddenly  and  at  irregular 
and  convenient  intervals,  instead  of  having  the  periodicity  of  in- 
termittent attacks  of  mania.  It  may  be  added,  that  instead  of 
haying  a  period  of  incubation  so  general  in  true  mania,  the  first 
attack  of  his  disorder  is  sudden.  That  perversion  of  the  moral 
feelings  which  causes  the  madman  to  dislike  every  person  to 
whom  he  was  prcnously  attached,  being  a  symptom  little  known 
to  the  vulgar,  is  also  not  assumed  by  the  impostor.  Besides  the 
diagnostic  marks  to  be  gleaned  from  the  foregoing  description, 
and  the  precautions  already  mentioned  under  the  head  of  feigned 
Psoases,  some  special  tests  have  been  recommended,  such  as  re- 
peating to  the  suspected  person  a  series  of  ideas  recently  uttered, 
when  the  real  maniac  will  introduce  new  ideas,  but  the  impostor 
will  repeat  the  same  words.  The  use  of  the  whirling  chair  has 
also  been  recommended,  as  producing  giddiness  and  nausea  in  the 
impostor. 

Partial  Intellectual  Mania, — Monomania^  Melancholia, — 
These  partial  forms  are  less  frequently  feigned  than  general 
mania,  or  raving  incoherence,  and  rarely  with  success.  Many 
of  the  characters  of  mania  already  described,  are  present  in  cases 
of  intellectual  mania  springing  out  of  some  excited  emotion,  such 
as  pride  or  vanity.  There  is  the  same  irritability  of  temper,  the 
same  violent  prejudices,  the  same  unfounded  aversions  and  equally 
nnfoonded  attachments,  the  same  sleeplessness,  the  same  insensi- 
bility to  impressions,  and  to  the  operation  of  medicines.  The 
pretended  monomaniac  makes  a  more  open  display  of  his  assumed 
delosion  than  the  real  monomaniac,  who  rarely  solicits  attention. 
The  true  monomaniac  is  generally  reserved,  taciturn,  and  in- 
different,  but  is  easily  excited  and  angered  by  opposition  and 
argament.  When  hu*d  pressed,  men  generally  take  refuge  in 
violence,  and  women  in  tears. 

The  forms  of  intellectual  insanity  most  commonly  assumed, 
and  most  difficult  to  distinguish,  are  those  which  consist  in  the 
assumption  of  a  single  delusion,  or  of  profound  melancholy ;  and 
it  is  obviously  difficult  to  lay  down  any  diagnostic  marks  by  which 
the  real  disease  can  be  distinguished  from  the  false. 

The  difficulty  of  diagnosis  is  seriously  enhanced  NvYvexi^  «a  «»ci«- 
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timn  hnppeni,  tlie  maliii^iera'  ii  ■  good  ictor,  uid  mikec  a  faitb- 
ful  cop^  of  tlie  words  unil  bcU  of  a  madmaa  with  whom  be  hiB 
been  bruught  in  contnct  in  or  out  or  an  asjlum. 

Moral  MaiKta,  Otitfrat  and  Partial. — Oeneral  moral  insanity, 
coDBisting  of  R  stnnge  conibinalion  of  fooliali,  obicene,  and  cruel 
acta,  may  linve  to  b«  diatlnguiahed  from  mere  wickolneii :  but  it 
ia  not  apt  to  be  uaiumed.  To  dieUngaiah  monl  insnnitj  frcnti 
lice  aiH)*  bo  diffiralt ;  but,  aa  ■  general  rule,  Uiere  is  a  atraoge- 
neo  and  varipc;  in  the  acta  of  tbe  madman  which  do  not  belong 
to  than  of  the  laae  criminal.  As  the  character  of  ths  art  or  acts 
committed  ie  tbe  chief  ground  for  believing  in  the  eiiitcnce  of 
puiisi  manUi  there  ii  no  certniD  means  of  diatingnlEhing  tba 
real  from  the  fdgaed  diaeaie.  It  ii,  however,  m>  nnlilielj  that  a 
ntne  mao  would  be  gniltj  of  an  act  for  which  no  motire  can  be 
discovered,  with  the  certainty  of  being  severely  punished  if  found 
aanc  and  iniprisoneii  for  life  if  pronounced  inad,  fliaC  we  maj 
Ihlrly  assume  such  an  act,  if  accompaoied  by  all  or  many  of  tb» 
character!  already  pointed  ont,  to  have  been  the  result  of  real 
moral  insanity.  The  personal  and  family  history  of  the  accaaed 
would  alio  afford  some  preanmpUoDi  in  favour  of  or  againtt  tba 
theory  of  inaauitj. 

Conetaled  ItuanUg. — The  power  of  concealing  tus  detoiions, 
onder  the  infloeoce  of  aonie  strong  motive,  has  already  been 
ahown  to  belong  to  the  madman ;  and  long-continoed  observation, 
repeated  interrogations,  and  carefol  inquiry  into  the  patient'a 
previoDs  history  may  be  neeeenty  to  bring  the  delunons  to  light. 

Tl.   En,B3  TOB  THB  EXUtlHATION  OF  PKBEOKB  BDTFOSKD 


fallowing ! — 

1.  Observe  nartowly  the  general  appearance,  conformation,  and 
shape  of  the  head ;  the  complexion  and  eipmnon  of  the  connte- 
Dance;  the  gait  and  movementa,  and  the  speech. 

2.  Ascertain  the  state  of  the  health,  of  the  appeUte,  and 
digestion,  of  the  bowels,  of  the  tongue,  akin  and  pulse.  Note 
eapecially  the  presence  or  absence  of  febrile  symptoms,  ai  im- 
portant in  diilingniahing  delirium  ftom  madness.  Ascertain 
whetlier  there  is  sadncra  or  eidtement,  restleasBeaa  or  stillness, 
and  whether  the  sleep  is  sound  and  contionoiis,  or  diatnrbed  and 
broken.  In  females,  inquire  into  the  state  of  the  menstrual 
ftoctions. 

8.  nie/oMt^  kistoryduraUi  be  toaced  ont,  in  order  to  ascertain 
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wbether  there  is  any  hereditary  predisposition  to  insanity,  and 
whether  any  members  of  the  family  have  been  sabject  to  fits,  or 
have  betrayed  marked  eccentricity  of  behaviour. 

4.  The  personal  lUstory  should  be  ascertained  with  equal  care. 
If  the  mind  appear  unsound,  ascertain  whether  the  unMundness 
dates  from  birth,  from  infancy,  or  from  what  time.  If  the  un- 
•oandness  have  supervened  later  in  life,  whether  it  followed 
severe  bodily  illness,  accident,  mental  shock,  long-continued 
annety  of  mind,  repeated  epileptic  fits,  or  indulgence  in  habits  of 
intemperance. 

5.  Inquire  whether  the  present  state  of  mind  differs  materially 
from  that  which  existed  when  it  was  reputed  to  be  sound ;  and 
whether  the  feelings,  affections,  and  domestic  habits  have  under- 
gone any  marked  change. 

6.  Ascertain  whether  the  existing  unsoundness  is  a  first  attack, 
mnd  if  so,  whether  it  began  with  depression  or  excitement ;  if  not, 
did  the  first  seizure  follow  a  period  of  melancholy,  passing  into 
mania,  and  then  into  slow  convalescence  ?  If  any  signs  of  general 
paralysis  are  present  in  the  speech  or  gait,  has  the  patient 
squandered  his  money,  grown  restless,  and  wandered  about, 
exposed  his  person,  committed  petty  thefts,  or  had  illusions  of 
wealth  and  grandeur  ? 

7.  When  our  object  is  to  ascertain  the  mental  capacity,  it 
most  be  tested  by  conversation  directed  to  such  matters  as  age, 
the  birth-place,  profession,  or  occupation  of  parents,  number  of 
brothers,  sisters,  and  near  relations,  common  events  remote  and 
recent,  the  year,  the  name  of  the  month,  and  the  day  of  the  week, 
the  name  and  family  of  the  sovereign,  and  of  persons  best  known 
and  most  talked  of.     The  power  of  performing  simple  operations 
of  arithmetic,  and  the  knowledge  of  the  value  of  money  should 
be  tested,  and  the  memory  by  repeating  simple  forms  of  words  in 
general  use,  such  as  the  Lord's  Prayer  and  Creed.     In  testing  the 
power  of  attention,  merely  negative  or  affirmative  answers  to 
leading  questions  should  be  distinguished  from   such  replies  as 
indicate  judgment  and  reflection.     If  the  inquiry  relate  not  to  the 
capacity  of  tlie  mind,  but  to  its  soundness  in  other  respects,  delu- 
sions should  be  sought  for  by  conversations  directed  to  those 
topics  that  are  most  likely  to  interest  and  excite  the  mind.     The 
state  of  the  moral  feelings  will  be  tested  by  eonversation  directed 
to  relatives  and  friends.     In  cases  of  supposed  moral  insanity, 
diligent  inquiry  should  be  made  into  the  motives  which  might 
have  led  to  the  commission  of  the  act  of  which  the  party  is 
accused. 

8.  The  medical  man  should  insist  on  fu\\  opv^'^^^^VS  ^^^^£0% 


givon  lilm  of  forming  hU  apiniou.  He  ihould  mrely  content  hiin> 
aelf  witb  a  linglis  vjiit;  ind  in  ones  of  great  difficulty.  Ehonlil 
niqaire  that  tlie  party  be  pUctd  for  Bome  time  nniier  his  obMr- 

S.  WUen  undei^nt;  examination  id  a  court  of  Un-,  the  medical 
witness  ia  recimiDH^nded  to  avoid  all  dcRiutlona  ofincuiity.  on  tlie 
plea  that  mentnl,  like  bodily  diieaces,  do  not  adniiC  of  dettnition. 
but  are  subji-cti  for  deicription. 

10.  In  aiguing  certificatw  of  lunacy,  the  medical  man  aliould 
bear  in  mind  tliat  lie  Is  reqnired  tfl  see  tbe  patient  by  bimaelf,  to 
■ign  the  oertiHcata  at  the  time  of  the  visit,  Bud  to  a»ign  the 
reuona  wliii-h  have  inttninced  him  in  attaching  hiiaignnture  toit. 

To  tfao  foregoing  directioiit  a  fevr  practical  suggeatjoiu  and 
liinta  may  be  added  with  advantage  rtlaling  to  the  two  important 
and  responaible  duties  or  the  medical  man — imposing  restraint 
■nd  signing  certlBcatea. 

SatraiiU. — The  medical  man,  in  the  eierdse  of  his  profenioo, 
may  Im  called  to  a  patient  suffering  from  fever,  delirinm  tremens, 
M' mania,  and  may  tied  hint  in  a  state  of  eicitement  dangerons 
to  himself  and  to  tliose  about  bim.  It  seema  as  natural  to  him 
to  order  the  patient  to  he  restrained  aa  to  preEcriI>e  medinne  for 
him.  If  he  were  not  to  order  him  to  be  placed  under  restn^nt^ 
and  the  patient  were  to  destroy  himseir  or  others,  he  would  ex- 
pose himself  to  the  indignant  censure  of  the  whole  community. 
But  if,  in  the  exercise  of  hia  discretion,  he  makes  arrangement* 
for  restraining  the  patient,  and  tbe  patient,  on  recovery,  reel  or 
apparent,  pleusea  to  ane  him  for  damages,  lie  may  inflict  apon 
bim  tbe  annojatice,  loBaof  time,  and  expense  of  a  trial  by  jury. 
This  risk,  it  appears,  cannot  be  avoided  ;  bat  it  may  be  rednced 
by  the  medical  man  observing  the  precaution  of  obtaining  a 
written  authority  from  the  nearest  relative  in  attendance  on  the 
patient — from  husband  or  wife,  father  or  mother,  brother  or 
aieter,  as  the  case  may  be. 

Cerlifiealet. — In  the  case  of  paapen  One  medical  certificate 
only  ia  required,  witli  an  order  signed  by  a  justice  of  the  peace, 
or.  in  hiiabaence,  by  the  relieving  ofSceror  overseer  and  the  offl- 
dating  cler^man  of  the  pariab  in  nhich  the  lunatic  ■■  at  tbe 
time.  In  all  other  cases  the  certificates  of  tico  medical  practi- 
tioners and  the  formal  demand  of  a  relation  or  friend.  Tbeso 
certificates,  to  be  valid,  muat  be  signed  by  legally  qnalified  prac- 
titioners havi[ig  no  interest,  direct  or  indirect,  in  tba  patient,  or 
in  the  establishment  to  which  he  ia  to  be  sent ;  they  must  bear 
the  exact  address  of  the  patient,  and  the  dale  of  the  examina-  - 
tiaa   and  a^nature;    the  visit  must  be  a  separate  viut  (each 
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meiUcal  man  examining  the  patient  separately) ;  and  the  certifi- 
cate rnnst  set  forth  distinctly  the  grounds  of  the  opinion,  nnder 
the  distinct  heads  of  facts  observed  by  himself,  and  facts  com- 
municated by  others  (such  others  to  be  specified) ;  and  be  signed 
with  name,  address,  and  date.  It  remains  valid  only  for  seven 
days.     If  defective  it  may  be  amended. 

A  proper  printed  fonn  in  accordance  with  the  statutes  regu- 
lating the  custody  and  treatment  of  the  insane,  and  containing 
plain  marginal  directions,  mny  be  obtained  of  the  law  stationers. 
It  comprises  a  "Notice  of  Admission,"  to  be  signed  by  the 
■operintendent  or  proprietor  of  the  asylum,  to  be  forwarded  to 
the  Commissioners  of  Lunacy  within  one  clear  day  from  the 
patient's  reception;  an  "order  for  the  reception  of  a  private 
patient"  addressed  to  the  proprietor  or  superintendent  of  the 
establishment,  and  signed  by  a  person  who  specifies  his  "  degree 
of  relationship  (if  any)"  with  a  "statement"  containing  a 
detailed  account  of  the  patient  and  his  history  ;  and,  lastly,  two 
identical  forms  of  "  Medical  Certificate,"  of  which  we  append  a 
copy  (p.  232). 

In  the  case  of  insane  persons  wandering  abroad,  without  proper 
care,  provision  is  made  for  their  protection  by  16  &  17  Vict. 
sees.  67, 6d,  and  70:  which  iufiict  a  fine  of  10/.  on  medical  officers  of 
pariahes,  as  well  as  on  overseers  or  relieving  officers,  who,  having 
knowledge,  in  any  way  obtained,  that  a  lunatic  is  "  wandering  at 
large"  or  "  not  under  proper  care  and  control"  or  "  cruelly 
treated  or  neglected"  does  not  take  measures  to  bring  the  case 
before  a  magistrate..  Additional  protection  is  afforded  to  the 
insane  peri>on,  and  to  the  public  by  sec.  68  of  this  Act,  which 
makes  it  "lawful  for  any  justice,  upon  its  being  made  to  appear 
to  bim  by  the  information  upon  oath  of  any  person  whomsoever 
that  any  person  wandering  at  large  within  the  limits  of  his 
jurisdiction  is  deemed  to  be  a  lunatic,  by  an  order  under  the 
hand  and  seal  of  such  justice,  to  require  any  constable  of  the 
parish  or  place,  or  relieving  officer  or  overseer  of  the  parish  where 
such  person  may  be  found,  to  apprehend  him  and  bring  him  before 
such  justice,"  &c.* 

*  The  reader  will  find  mach  valoable  Information  on  the  legal  relations  of 
insanity,  and  on  the  duties  of  medical  men  in  charge  of  asylums,  as  well  as  on 
the  whole  subject  of  unsoundness  of  mind,  in  Dr.  Sankej's  *  Lectures  on 
Heotal  Disease,'  1866,  and  in  the  '  Handbook  of  Law  and  Lunacy,'  by  Dr. 
Babben  and  J.  H.  Balfour  Browne,  1872.  Those  who  are  directly  interested 
In  the  care  and  costody  of  the  insane  should  consult  16  and  17  Vict.  cap. 
96  and  97,  also  8  and  6  Viet.  cap.  100. 
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PART    11. 


CHAPTER  I. 

iSONS   FOUND    DEAD— REAL    AND    APPA- 
RENT DEATH— SUDDEN  DEATH- 
SURVIVORSHIP. 

•IB  tLe  general  heading  of  PerMons  found  Dead  the  precaa- 
I  to  be  observed  in  condacting  inquiries  concerning  those 
18  mode  of  death  is  unknown,  will  be  discussed.  As  the  first 
^n  that  naturally  arises  is  as  to  the  reality  of  death,  the 
act  of  Real  and  Apparent  Death  follows  in  order;  then 
ien  Death,  in  which  some  of  the  more  common  modes  of 
Aation  are  briefly  considered ;  and,  lastly,  Swvioorship, 

PERSONS  FOUND  DEAD. 

1  treating  of  Medical  Evidence,  instructions  were  g^ven  as  to 
best  mode  of  statins^  facts  and  opinions  in  a  court  of  law,  so 
)  giTO  them  their  full  force,  and  to  render  them  admissible  as 
ence.  In  this  place,  directions  will  be  given  for  observing  and 
eting  that  important  class  of  facts  which  refers  to  persons 
d  d«id ;  in  other  words,  for  discharging,  in  reference  to  such 
cms,  the  functions  of  a  common  and  of  a  skilled  witness.  If 
for  to  a  dying  man,  or  to  one  already  dead,  the  medical 
must  needs  observe  many  things  connected  with  the  body 
f,  such  as  the  position  in  which  it  is  placed,  and  the  objects 
}b  surround  it,  that  might  as  well  be  observed  and  stated  in 
enoe  by  any  other  person ;  bnt  a  post-mortem  inspection  if 
lired,  must  be  entrusted  to  himself  or  to  some  other  skilled 
iber  of  the  profession.  Hence  the  present  inquiry  branches 
oto  two  divisions.  1.  The  relations  of  the  body  to  turround- 
oHjectt,  2.  Directions  for  the  performance  of  pod-mortem 
^etiom  for  legal  purposes. 
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I.  RKLinON  or   THB  BODY 

Tho  medic&l  man  a  HumTQoneil  to  niosi  caKfl  of  veverF  illims  or 
aoUiien  deuth,  and  thoBbpcaain  one  or  tbe  first,  and  probabljf  onpof 
the  beat  educated  niid  moBt  lntel1ig:e[it  uitnew»  ot  thoK  uiople 
fiujta  *liich,  in  crhniniil  OMe»,  conititnte  the  prosumpt.iTo  or 
drcDiusUntlnl  ovidcncv.  He  slioald  tlienfbre,  efjieclall;  in 
saapidooa  caeeB,  be  atteiilive  to  nil  that  i«  pining  around  him, 
that  DO  oUjevt,  howeier  trifling,  cilcnlalcd  lo  tlunw  light  on  the 
ODU  of  dealli,  mnj  b«  overlooked.  The  following  am  some  of 
tba  prinripal  points  which  ahonlil  engage  hii  attention  :^ 

Tit  plaes  in  akielt  t)u  bodg  ir/tmitd. — Thia  is  not  alwHfg  that 
in  n-hicb  death  t«ok  place  j  far,  in  tniddal  ai  well  w  homitidal 
oases,  peraona  severely  wounded  mBf  he  able  to  move  aoine  distance 
from  the  spot  on  wliich  tlieip  injories  were  receiTed,  and  the 
murderer  may  try  to  conceal  hi«  crime  hy  carrjiug  the  body  to  a 
plHce  remote  from  the  acene  of  violence. 

The  poniioH  and  ailUude  of  the  body. — This  maj  not  corre- 
ipond  with  the  canie  of  death,  ns  when  the  body  of  a  man  killed 
hy  a  blow  on  tbe  head  waa  found  standing  apright,  supported  by 
a  wooden  fence;  and  innrderera  often  to  dispose  the  bodies  of  their 
victimj  as  to  make  it  appear  that  Ihe;  had  committed  auicide, 
Tbua,  peraons  have  been  poisoned,  and  afterwards  suspended  by 
tba  neck,  or  thrown  iiilo  the  water  j  and  the  body  of  Sir 
Edmundburjr  Godfrey,  who  was  proved  to  have  been  violently 
strangled,  was  found  lying  In  a  ditob,  pierced  with  hia  own  aword, 
and  witli  his  clothes  so  arranged  aa  to  create  tbe  belief  that  he 
died  by  bii  own  hand.  From  ohaervationa  made  on  the  field  of 
battle,  it  is  inferred  that  men  killed  in  a  hand.to-band  struggle 
often  wear  an  eipreesion  of  mge,  contrasting  strongly  with  the 
calm  expression  of  thOHi  killed  by  gunshot.  Some  soldiera,  too, 
are  found  in  the  very  attitude  in  which  they  died.  If  we  Sndaii 
eiprewuon  of  angry  resistance  on  the  (ace,  hands,  and  body,  we 
inay  infer  that  death  was  tho  Issue  of  a  atrogt^le. 

Tie  tpot  on  aliich  the  Lodg  it  found. — In  case*  of  fatal  injury 
to  the  head,  it  is  nsual  (o  allege  that  the  death  wag  caosed  by  a 
fidl  on  some  hard  resisting  body  ;  an  allegation  only  to  be  rebutted 
by  an  examination  of  tbe  spot.  Thus,  the  death  of  a  man  found 
lying  in  a  field  with  a  sereie  bruise  on  the  head,  having  been 
Mtributed  to  a  fall  on  a  stone  or  fragment  of  wood,  the  Beld  wai 
careAilly  searched,  and  no  snch  object  could  be  found  near  the  spot 
on  which  tbe  body  lay.  In  another  case,  a  small  wound  of  the 
liead,  v'hicb  had  penetrated  lo  the  brain,  and  bad  been  received 
daring  a  munleroui  atruggW,  «>«  attributed  to  a  fall  on  a  aharp 
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object,  sacb  as  a  nail  fixed  in  the  floor ;  bat  the  floor  having  been 
examined,  and  no  snch  object  found,  it  followed  that  the  wound 
had  been  inflicted  by  a  small-pointed  instrument.  The  murderer, 
after  his  acquittal,  which  was  due  to  defective  medical  evidence, 
confessed  that  he  had  struck  his  victim  with  the  point  of  a  pair  of 
snaflers. 

The  foil  or  surface  on  which  the  hodAf  lies, — Struggles  often 
leave  on  the  spot  traces  which  may  be  compared  with  the  clothes 
of  the  suspected  murderer  or  of  his  victim,  and  foot-prints  in  the 
snow,  or  on  the  soil,  have  oflen  furnished  important  evidence. 
Sir  Walter  Scott  gives  an  account  of  a  murder  discovered  by  the 
print  of  the  murderer's  foot  on  the  clay  floor  of  a  cottage  in 
the  death-strugffle.  The  measure  of  the  foot,  the  tread,  and  the 
mode  in  which  the  sole  of  one  of  the  shoes  had  been  patched, 
corresponded  most  closely  with  the  foot-mark ;  and  this  was  the 
first  link  in  the  chain  of  evidence  which  led  to  the  conviction  of 
the  murderer.  In  cases  of  murder,  followed  by  the  suicide  of  the 
murderer,  important  light  hus  been  thrown  on  the  transaction  by 
finding  stains  of  blood  on  the  floor,  and  on  the  soles  of  the  feet  of 
the  perpetrator  of  the  double  crime. 

Position  of  surrounding  objects. — In  suicidal  cases  the  instru- 
ment of  death  is  generally  found  near  the  body  ;  in  homicidal  cases 
it  is  often  removed  and  concealed.  In  death  by  the  more  active 
poisons,  the  vessel  which  contained  the  poison  is  otlen  found  on, 
or  close  to,  the  person.  The  correspondence  of  wounds  or  bruises 
found  on  a  dead  body  with  the  objects  immediately  surrounding 
it,  sometimes  throws  great  light  on  the  cause  of  death.  Thus,  in 
the  case  of  the  Prince  de  Cond^,  who  was  found  suspended  by  the 
neck  in  his  bed -room,  the  correspondence  of  certain  abrasions  on 
the  legs  with  a  heavy  chair  placed  close  to  them,  and  of  others  on 
the  shoulder  with  a  projecting  part  of  the  window  to  which  he  was 
suspended,  harmonized  with  tlie  struggles  of  a  man  suspended 
during  life,  and  justified  the  opinion  of  those  who  attributed  the 
death  to  suicide. 

The  Clothes, — Having  noted  the  place  and  spot  on  which  the 
body  lies,  its  position,  and  the  objects  by  which  it  is  surrounded, 
a  more  close  inspection  should  be  made  of  the  body  itself.  The 
clothes  may  be  soiled  with  mud,  or  corroded  by  an  acid,  or  stained 
by  blood,  or  some  animal  secretion  ;  or  they  may  be  torn  or  cut. 
The  character  and  position  of  the  stains,  and  the  direction  of  the 
rents  or  cnts,  should  be  carefully  noted ;  and  cuts  which  traverse 
more  garments  than  one  should  be  compared  with  each  other,  and 
with  wounds  found  on  the  body ;  for  a  murderer  may  try  to 
conceal  bis  crime  by  catting  the  clothes  after  be  YisA  wqeoxi^^  >i}fiA 
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bodj,  and  thil  the  woanda  and  iacieiani  mnj  not  coinade.  It  }■ 
lotrcolf  necesury  to  Mate  that  erirainula  are  hang  oinltantlj 
identiliod  through  tlie  clow  corresiwnilcius  of  thin^  fiiundin  tLeir 
poneuioa  with  thoae  nwd  in  the  perpetration  of  Ihd  eriaies  tliem- 
■elvea.  The  bearing  nnd  conduct  of  the  parties  in  ittendance  oa 
lick,  djin)(,  <ir  dead  peMoai  ihauld  not  be  overloolced,  oapeciilly 
in  eaies  of  luipected  poiiomng. 

I'o  nbat  has  now  been  aaid  rMpecting  penonB  found  dead,  it 
nay  be  well  to  add  that  neit^lier  eutnples  nor  rules  cna  do  mora 
Uun  anggest  the  aort  of  inquirioa  that  may  be  needed.  There  ii 
alwayi  great  tcope  for  inilividiiat  jadgment,  fitretight,  and  de- 
daion.  The  aervice  which  itn  intelligent  nipdical  witDcoa  may 
hare  it  in  hia  power  to  render  ta  the  cauae  of  jutdce  cannot  be 
better  illuatrated  than  by  a  case,  for  which  the  autiior  U  Indebted 
to  the  lata  Dr.  Jntnea  Reid.  It  ia  given,  as  nearly  as  pwiible.  in 
hid  own  wonls: — "  I  wna  sent  for  one  day  to  n  man  and  hia  wife, 
whom  I  fbnnd  lying  in  the  laaia  room  with  their  tfamati  tat. 
The  woman  wai  on  the  door,  with  bar  right  arm  extended  nndar 
tbe  bed,  and  a  razor  cloae  to  her  right  hand.  Her  throat  waa 
doeply  cnt  from  ear  to  ear,  and  ihe  lay  in  a  complete  pool  of 
hlood.  The  hntband,  who  waa  in  bed,  had  a  wonnd  in  the  throat, 
which  bad  merely  divided  the  trachea  without  woonding  any 
important  blood-Teaael,  and  withoot  caniing  any  great  lae»  of 
blood.  When  queitlanod,  he  gave  the  following  aceonnt: — In 
the  middle  of  the  night  he  wai  rouied  from  aleep  by  receWing 
a  wODud  in  the  throat  from  the  hand  of  his  wife.  The  ahock,  tha 
wound,  and  the  loaa  of  hlood  bother,  iiad  prevented  blm  from 
mailing  any  reiiitance  or  giving  any  alarm.  My  aoapicions  ware 
roiued,  partly  by  the  man'a  manner,  and  partly  by  obiervlng  the 
water  in  a  barin  atandiag  in  the  room  slightly  tinged  with  blood. 
Id  eadeavouring  to  And  aome  confirmation  of  my  aoapicions,  a 
thought  atraelc  me.  I  tnrned  np  tlie  bed-dothei,  and  found  the 
aolei  of  tbe  feet  covered  with  dried  blood.  This  (act,  which  I 
ttated  at  the  eoroner*!  Inquest,  was  deemed  conclnsive,  bnt  the 
man  (Uedalmott  at  the  moment  that  the  verdict  wai  paiaed." 

n,  BXiMINlTIDH  oy  THE    BOUT. — POST-310HTB31  INSPBCTIOir. 

Tbe  medical  man.  having  dischai^ml  tbe  duty  of  a  coromon 
nitnesa  by  noting  all  those  points  of  presumptive  or  drcnmatantlal 
evidence  which  may  throw  light  on  the  mode  and  cauae  of  death, 
proceeda  to  tbe  eiaminatjon  of  the  body  itself.  When  it  it  that 
of  iome  person  unknown,  those  cbamctcriatlcs  which  may  lead  to 
it*  idratiScntion  ihould  be  noted  <lo\Tn,  In  accordance  with  initmo- 
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tiont  given  at  p.  7.  Those  appearances  which  serve  to  denote 
the  time  of  death  (see  p.  242)  should  next  be  observed,  and  then 
any  external  injuries  the  body  may  have  received. 

If  any  wounds,  bruises,  or  excoriations  exist,  their  nature  must 
be  tpeciBed,  and  their  extent  determined  by  exact  measurement. 
The  neck,  back,  and  limbs  should  be  examined  in  search  of  dislo- 
cations or  fractures,  the  chest  compressed,  to  ascertain  whether 
blood,  or  any  fluid,  mixed  with  air  or  gas,  escapes  from  the  mouth 
or  nostrils ;  the  cavity  of  the  mouth  inspected,  in  search  of  foreign 
bodies,  or  stains  of  corrosive  poisons;  and  the  anus  for  poisons 
introduced  into  the  body  by  that  opening.  In  new-bom  children 
the  orbits,  fontanelles,  and  nuchse  should  be  searched  for  minute 
wounds  inflicted  by  pointed  instruments;  and  in  women,  the 
point  of  junction  of  the  breasts  (especially  on  the  left  side)  with 
the  skin  of  the  chest.  The  female  organs  of  generation  should 
also  be  examined  in  search  of  poisons,  corrosive  acids,  or  woynds. 

Post-Moriem  Inspection. — The  great  rule  to  be  observed  in 
conducting  post-mortem  inspections  for  medico-legal  purposes  is 
to  examine  every  cavity  and  important  organ.  Even  when  the 
cause  of  death  is  quite  obvious,  it  is  well  to  observe  this  caution ; 
for  if  any  part  of  the  body  have  been  left  unexamined,  the  objec- 
tion may  be  made  that  the  cause  of  death  might  have  been  found 
there,  or  some  disease  which  would  have  given  a  mortal  character 
to  an  injury  not  otherwise  fatal.  The  order  in  which  the  cavities 
are  examined  must  depend  mainly  on  the  supposed  cause  of  death. 
As  a  general  rule,  the  seat  of  injury  should  be  inspected  firsts 
before  the  contents  of  the  blood-vessels  have  been  disturbed  by 
the  examination  of  other  parts.  It  must  be  quite  unnecessary  to 
insist  on  the  duty  of  conducting  every  step  of  the  examination 
with  care  and  circumspection.  Specific  directions  for  post-mortem 
examinations  in  cases  of  rape,  delivery,  poisoning,  infanticide,  Ae., 
are  given  under  those  heads. 

REAL  AND  APPARENT  DEATH. 

This  subject  has  never  attracted  much  attention  in  England, 
and  no  medical  author  of  repute  has  treated  it  at  any  length. 
In  earlier  periods  of  our  history  persons  ran  some  risk  of  being 
buried  alive,  but  this  risk  has  now  disappeared,  and  is  not  likely 
to  recur  unless  in  the  improbable  event  of  some  fatal  epidemic 
rendering  speedy  interment  expedient.  But  the  question  of  real 
or  ajjparcnt  death  may  assume  practical  importance  long  before 
the  usual  period  of  interment  arrives ;  for  in  cases  of  «>w^Ti<i«\. 
animation,  the  adoption,  neglect,  or  speedy  «3MiidLOiim«ck\.  ^ 


mcnaures  for  restoring  life,  niiiBt  depend  on  the  provioui  ftnawer 
to  tlio  qoesUdii — !■  life  really  citinct  ? 

On  the  Continent,  nnd  espefially  in  France  (in  conaeqnence  of 
the  practice  o(  early  intennent,  and  the  Itflmna  CathoUc  rite  o( 
extreine  unrtion,  which  raitei'  a  >eriini*  inip«liinent  to  the  qm  of 
mcHiu  (ur  restoring  animition),  thii  aubjeot  in  treated  with  greater 
reipect,  bti»  employed  the  pens  of  sncb  iliitingnisUcd  uiediiiil 
writers  M  Wioslow,  Bruliier,  and  Lonia,  and  hag  reooived  tome 
attcudOD  at  the  hands  oTMHlion,  Foder^,  and  OrHU. 

There  are  three  formi  nf  euipendcd  Hnimation  which  may  be 
mirtallon  for  real  death— rj/ncopFj.  aiphifxiti,  and  (ranw. 

1.  Synet^r. — In  tbe  mnjority  of  inilancei,  the  appurent  deatb. 
abotit  which  >o  mndi  luu  been  said  and  written,  wai  merelj  H 
prolonged  raint.  This  <*  proved  by  tbe  anoceai  which  attended 
the  accidental  emplayment  of  the  very  mcims  moit  efficapioiii  in 
rwitorijifr  thusc  wlio  have  fiiinted,  uninoly,  cold  wntcr  and  fresli 

Tbe  efficacy  of  cold  water  is  atteited  by  Hippocratea  in  the 
CMe  of  a  woman  apparently  deed  from  fever;  and  by  John 
Howard,  who  bears  hia  pemmal  testimony  to  the  restoration  of 
sopposed  rictims  of  gaol  ferer,  brooght  out  for  burial,  on  being 
washed  with  cold  water! 

Tbe  efficacy  of  pnre  cold  air  reats  on  the  authority  of  Diemar- 
brock  and  Zaccbias  in  cases  of  plagne,  and  well  anth^Ucat«d 
instances  of  recovery  after  small-poi  are  on  record  j  one  of  which 
oeeorred  in  the  person  of  an  inbnt  daughter  of  Henry  Lauren^ 
the  fint  President  of  the  American  Congress.  She  bad  imall-poi, 
and  was  laid  out  as  dead ;  but  the  window  of  tbe  apartment,  that 
liad  been  carefully  closed  during  the  illnen,  being  thrown  Cq>en, 
the  fresh  air  revived  her.  Such  cases  were  not  of  rare  occurrence 
befbre  the  time  of  Sydenham,  who  abolished  the  aUBing  system 
of  treating  eruptive  diseafee,  especially  nnall-poi. 

From  what  has  just  been  stated  it  may  be  inferred  that  there 
is  nothioff  improbable  in  tbe  cases  in  which  recovery  from  appa- 
rent death  is  alleged  to  have  occurred  at  the  tonch  of  the  scalpel, 
or  in  andent  times  ander  the  flame  of  the  funeral  pyre. 

2.  Aiphgxia. — This  is  a  form  of  suspended  animation  liaUe  to 
be  mistaken  for  real  death,  and  only  to  be  diatingnisbed  from  it 
hy  tite  result  of  tbe  means  employed  for  tbe  recovery. 

3.  Tranct, — Cases  of  snspended  animation,  not  answering 
exactly  to  the  description  of  syncope  or  asphyxia,  occarionalty 
occur  in  females.  Tbe  motionless  and  insensible  state  of  the 
t'rKme,  tbe  cold  surface,  and  the  apparent  suspenuon  of  respiia- 
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tion  and  drcalation,  combine  to  produce  a  semblance  of  death, 
and  to  create  temporary  difficnlty  even  for  the  metUcal  man. 

The  subject  of  real  and  apparent  death  would  be  incomplete  if 
■ome  notice  were  not  taken  of  those  cases  in  which  a  state  of 
apparent  death  has  been  brought  about  by  an  effort  of  the  will. 
Ilie  occasional  occurrence  of  such  cases  has  been  placed  beyond 
the  reach  of  doubt ;  and  a  minutely  di>scribed  and  well  authenti- 
cated instance  of  this  kind,  that  of  the  Honourable  Colonel 
Townshend,  is  related  by  Cheyne  in  his  '  English  Malady.' 

"  He  told  us  he  had  sent  for  us  to  give  him  some  account  of 
an  odd  sensation  he  had  for  some  time  observed  and  felt  in  him- 
self; which  was,  that  composing  himself,  he  could  die  or  expire 
when  he  pleased,  and  yet,  by  an  effort,  or  somehow,  he  could  come 
to  life  again,  which,  it  seems,  he  had  sometimes  tried  before  he 
had  sent  for  us.    We  all  three  felt  his  pulse  first :  it  was  distinct, 
though  small  and  thready,  and  his  heart  had  its  usual  beating. 
He  composed  himself  on  his  back,  and  lay  in  a  still  postnre  some 
time ;  while  I  held  bis  right  hand.  Dr.  Baynard  laid  his  hand  ou 
his  heart,  and  Mr.  Skrine  held  a  clean  looking-glass  to  his  mouth. 
I  found  his  pulse  sink  gradually,  till  at  last  I  could  not  feel  any 
by  the  most  exact  and  nice  touch.     Dr.  Baynard  could  not  feel 
the  least  motion  in  his  heart,  nor  Mr.  Skrine  discern  the  least 
soil  of  breath  on  the  bright  mirror  he  held  to  his  mouth.     Then 
each  of  us  by  turns  examined  his  arm,  heart,  and  breath,  but 
could  not  by  the  nicest  scrutiny  discover  the  leust  symptom  of  life 
in  him.     This  continued  about  half  an  hour.     As  we  were  going 
away  (thinking  him  dead),  we  observed  some  motion  about  the 
body,  and  upon  examination  found  hit}  pulse  and  the  motion  of 
his  heart  gradually  returning ;  he  began  to  breathe  gently,  and 
speak  softly."     This  experiment  was  made  in  the  morning,  and 
he  died  in  the  evening.     On  opening  the  body  nothing  was  dis- 
covered but  disease  of  the  kidney,  for  which  he  had  long  been 
under  medical  treatment,  all  the  other  viscera  being  perfectly  sound. 
This  case  of  Colonel  Townshend  is  not  only  curious  but  instruc- 
tive, for  it  sliows  that  there  is  at  least  one  state  of  system  so 
nearly  refiembling  death  as  even  to  deceive  medical  men,  dis- 
tinguishable from  real  death  only  by  the  continuance  of  animal 
heat,  the  absence  of  rigidity,  and  the  success  of  the  means  of 
restoration ;   and  this  fact  admits  of  practical  application.     It 
teaches  us  that  w^e  should  not  hastily  abandon  the  attempt  to 
resuscitate  persons  who  have  appeared  to  perish  by  syncope  or 
asphyxia,  by  haemorrhage,  shock,  sun-stroke,  drowning,  and  the 
several  forms  of  suffocation. 
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SlflNB  OE  DEATU.^Of  tbe  Bigna  ot'  denlh  JDButed  upon  by 
idthon  aome  ore  triTial  ani)  incoDcluriTe,  others  of  considcrnble 
impurtance,  both  M  ligns  end  aa  meaai  of  farming  a  judgment 
of  tbe  time  thnt  lire  Iiu  been  extinct.  To  the  firat  class  belong 
tbe  Gtiatioit  of  tie  CireulrUioti  and  Setpiration ;  iii  Aiienee  of 
Senw  and  Motion  ;  f  k  Faeia  llippocraliea ;  Ike  State  iff  t\t 
Eyt;  the  Stale  of  Oe  Stin;  and  Me  ExfinclUm  ef  Mnefilar 
IrriiaMlitg.  To  tbe  litter  clou  belong  ttie  Exiinclion  of  Animal 
Heat;   Cadartrie  Bigiiity !  ani  PalrefacllB*. 

CeualioH  of  the  Cimilation. — If  no  pnUe  oln  bo  felt  «t  the 
wrwt,  >nd  tbe  boat  of  tbe  heart  can  neither  be  folt  nor  hCBrd 
with  the  (tclboccope,  it  may  be  aaaumed  that  the  eirrulation  of 
tbe  blood  baa  ceaaed,  thoDgh  it  u  posnbic  that  vcr;  feeble  move- 
meataof  the  heart  roigihteicnpe  obMlTMion.  Theatsoluta  cma- 
tion  of  the  heart'a  action  mn;  be  lake/a  aa  a  aure  *ign  of  death. 
The  great  difficnlty,  however,  ia  to  uscertain  thia  beyond  the 
reacli  of  doubt.  It  ia  not  enough  merely  ta  ftcl  tile  [juisc  nt  the 
wriit,  for,  ■*  in  Colonel  Townshend'a  case,  even  experienced 
medicnl  men  might  be  nnable  to  detect  palationi,  and  cooclnde 
that  the  heart  bad  ceaaed  to  beat.  It  requires  tlie  applicatioD  of 
tb«  itethoecope  by  an  experienced  penon  for  aeveral  second^ 
repeated  at  abort  intervala,  before  it  can  be  aud  with  any  degree 
□f  certainty  that  the  heart  haa  qnite  reased  to  beat.  But  if  the 
heart  doca  not  beat  for  Ave  minutei,  we  may  conclude  that  death 
ii  oertain.  The  ceiiation  of  the  heart's  action  for  a  tnach  lets 
period  than  this  wonid  cause  death;  hut  ita  cesnUon  for  five 
minotea  waold,  in  our  opinion,  be  concluaive.  The  apparent 
death  of  the  Indian  (ahira  is  much  more  remarkable  than  Ihe 
cue  of  Colonel  Townihend ;  but  there  is  no  reaaou  to  suppoi« 
tlut  in  them  the  heart  ceases  to  beat,  though  the  vital  procenei 
may  be  reduced  to  tbe  lowest  ebb. 

On  account  of  the  difficulty  attending  the  use  of  the  stethOKope 
b;  uninstmcted  persona,  Magnns  baa  proposed  an  ingenioni 
method  of  ascertaining  nhether  the  circalation  haa  or  has  not 
ceased.  Be  recommenda  that  a  ligature  be  applied  to  a  flngor, 
when,  if  there  is  life,  a  ring  of  arterial  anoemia  shows  itself  round 
the  seat  of  the  ligatare,  and  a  gradually  increasing  rednesi  and 
lividily  in  the  part  beyond.  This  is  a  umple  plan  that  may  be 
practised  by  the  inexperienced. 

Ctaalian  of  tie  Seiplration.—The  circulation  and  the  respi- 
ration are  so  connected,  that  what  is  true  of  tbe  one  i«  likelj  to 
be  tme  of  the  other.  The  tests  of  respiration — tbe  looking-glai^ 
and  feather  held  to  the  month,  and  the  cup  oF  water  pUced  on  the 
chat  or  abdomen— are  at  least  aa  delicate  as  those  by  which  we 
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seek  to  determine  the  continuance  of  the  heart's  action.  It  is 
scarcely  possible  that  respiration,  however  feeble,  ahould  take 
place,  and  yet  escape  detection  by  such  means ;  and  yet  in  the 
case  of  Colonel  Townshend,  the  glass  remained  for  a  long  period 
nnsoiled,  and  no  sign  of  respiration  could  be  detected.  The 
suspension  of  the  respiration,  therefore,  is  not  a  sure  sign  of 
death. 

But  the  joint  cessation  of  the  respiration  and  circulation, 
when  properly  ascertained,  would  prove  the  fact  of  death. 

These  signs  are  supported  by  the  following,  which,  though  not 
of  themselves  conclusive,  support  each  other. 

Absence  of  Sense  and  Motion. — ^^fhis  is  common  to  suspended 
animation  and  real  death ;  and  therefore  uncertain.  The  com- 
bination is  not  rare  in  hysteric  females,  and  in  the  mesmeric 
slumber;  but  in  these  cases  the  functions  of  circulation  and 
respiration  go  on  uninterruptedly,  often  combined  with  a  vibrating 
movement  of  the  eyelid,  which  forms  an  exception  to  the  general 
mle  of  immobility. 

The  Fades  Hippocratica. — This  peculiar  expression  of  counte- 
nance, combining  the  sunken  eye,  sharp  nose,  pointed  chin, 
hollow  temple,  prominent  cheek-l)one,  projecting  ear,  and 
wrinkled  brow;  the  dry  livid  skin,  and  the  white  powdered  hair 
of  the  nostrils  and  eyebrows  ;  is  a  trivial  and  unsafe  sign  of  death, 
open  to  the  serious  objections : — 1.  That  it  is  nearly  always  absent 
in  cases  of  sudden  death,  and  in  the  victims  of  acute  disease. 
2.  That  it  is  present  in  the  dying  as  well  as  the  dead,  and  even 
in  cases  that  have  recovered.  3.  That  it  may  be  brought  about 
by  a  strong  impression  of  danger,  the  ap]irehension  of  a  dreadful 
punishment,  or  the  anticipation  of  certain  death.  And  4.  That 
where  it  exists,  it  does  not  long  survive  the  extinction  of  life. 

State  of  the  Eye. — ^A  tenacious  glairy  mucus  on  the  conjunc- 
tiva, causing  a  loss  of  transparency  in  the  eye,  and  a  collapsed 
and  wrinkled  cornea,  are  among  the  best  and  earliest  of  the  trivial 
signs  of  death.  But  they  are  not  conclusive;  for,  on  the  one 
hand,  the  conjunctiva  may  be  invested  by  a  mucous  film  and  the 
eye  may  lose  its  brilliancy  in  the  living,  and,  on  the  other  hand, 
in  death  from  apoplexy ^  carbonic  acid,  and  prttssic  acid,  the  eyes 
may  continue  brilliant  and  prominent  for  a  long  time.  Putre- 
&ctioo,  too,  or  a  ferment  introduced  into  the  stomach,  by  dis- 
tending the  body  with  gas,  sends  blood  to  the  head,  and  makes 
the  eyes  brilliant  and  prominent.     (Nysten.) 

SUUe  of  the  Skinj^Pallor,  owing  to  absence  of  circulation  ; 
Uvid  discoloraiions,  due  to  the  subsidence  of  the  XAoo^*,  vd!\ 
lou  ofelasiicUy,  have  been  meotioiied  among  tbe  ugoa  ot  ^AA^Ski, 
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FbIIot  ma;  Bxist  daring  I'lfp,  and  be  abtcct  in  aevenil  fbrnu  of 
deatb,  espec'iHllj'  in  death  <Tom  auffooitian,  tmd  livid  ditcolon- 
tioDS  are  connnon  in  igcd  aad  feeble  pergona  in  depending  parls 
oftlie  body.  BnC  lou  of  elasticity  ii  a  valuable  aign,  and  aoc 
very  earlj  developed. 

ExlinrtioH  of  Mutealar  Irritability. — Tliis  test  woi  flnt  pro- 
poeed  by  Nystea ;  tmd  Uh  certain  ngnofdeatb.  If  uinDKlobc  Inid 
bare  and  tested  bj  pnnctiire  or  bj  the  gaivanic  fluid,  and  there  ia 
no  coDCmetion,  tba  body  is  dead  j  but  il«  contraction  would  bo  ■ 
proof  either  of  life  or  recetit  death.  Rosentlul  has  receDtl;  ad- 
vocated it  botli  as  a  agn  of  deatb,  and  aa  a  menns  of  determin- 
iDg  appioiiniatively  the  dnte  of  the  death.  He  atatcs  that  the 
electric  eicltebility  maj  conttnue  three  hour*  after  death.  If 
the  eidtsbilit;  eiilt*,  it  indicates  either  lite  or  recent  death ;  nnd 
it  foand  to  eiiet  more  than  three  honrs  uller  life  is  enpposed  to 
be    eilinct,    it  indicates   its  pcrsiBtcnee,       H_y    thii    meiliwi    bo 


AmODg  the  trivial  signs  of  desth,  the  flexure  of  the  thamb 
•eroM  the  palm  of  the  hand  mn;  be  mentioned.  It  asaumei 
thii  poaiUon  before  cadaveric  rigidity  cornea  on,  tint  it  is  aitnilarlj 
MDtracted  during  life  in  certain  aposmodic  affections. 

The  foregoing  ngna  do  not  supply  the  meana  of  determining 
bow  long  lifb  has  ceased.  But  the  extinction  of  animal  be^t, 
rigidity,  and  pntrebction,  being  both  eertoia  sigos  of  death,  and 
means  of  determining,  with  more  or  lesa  preciuon,  the  time  at 
which  death  took  place,  must  be  eiamined  more  doaely. 


SxliHtttion  qf  Animal  Heat.— The  temperature  of  the  body  ia 
doiely  dependent  on  the  cirenlation  of  the  btood;  so  that  when 
this  ceases,  in  ■  part,  or  in  the  entire  frame,  that  part,  or  the 
whole  body,  soon  becomes  cold.  Heuce  the  eitremities  grow 
oold  befbre  death;  and  even  the  internal  parts  cool  down,  as  ia 
shown  by  the  coldnea*  of  the  breath  j  and  at  length,  when  Ufe  it 
extinct,  every  part  becomes  cold.  But  as,  on  the  one  bond, 
great  coldness  is  often  present  during  Ufe.  and  Id  cases  of  sus- 
pended animation,  and,  on  the  other,  after  sudden  nnd  violent 
death  the  body  often  parts  with  its  beat  very  flowly,  the  value  of 
this  sign  is  impaired.  An  anomalous  restoration  of  beat,  with- 
ont  any  other  wgn  of  life,  has  also  been  obserred  to  take  place 
ttter  death  by  cboleni:  and  Mr.  Savory  has  ahgwQ  that  in  • 
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rabbit  and  dog  killed  by  strychnia,  the  temperature  rose  one  or 
two  degrees  after  life  was  extinct. 

Nor  is  the  extinction  of  animal  heat  a  sure  means  of  de- 
termining the  time  of  denth ;  for  the  rate  of  cooling  of  the  body 
Taries  with  the  age,  the  cause  of  death,  the  treatment  of  the 
body  itaelf,  and  the  state  of  the  atmosphere ;  so  that  the  period 
of  cooling  may  vary  from  two  or  three  hours  to  fifteen  or  twenty, 
and  may  even  extend  to  upwards  of  four  days. 

The  body  cools  slowly  when  clothed  and  exposed  to  a  warm, 
still  atmosphere,  quickly  when  exposed  naked  to  a  draft  of  cold 
air.  It  parts  with  its  heat  more  speedily  in  water  than  in  air. 
Age,  emaciation,  and  desith  by  heemorrhnge  or  chronic  disease, 
favour  the  cooling;  youth  and  vigour,  corpulence,  and  acute 
disease  or  speedy  death  retard  it.  In  persons  dying  of  the  same 
disease,  the  extinction  of  animal  Iteat  is,  ctBieris  paribus,  as  the 
rapidity  with  which  it  proves  fatal.  In  chronic  diseases,  the 
body  parts  with  much  of  its  heat  during  life. 

Some  important  medico-legal  cases  which  have  lately  occurred 
(Cases  of  Hopley,  1860,  Doidge,  Gardner  the  Sweep,  and  Jesse 
M'Pberson,  1862).  have  shown  the  necessity  of  examining  this 
subject  more  closely,  with  a  view,  if  possible,  of  determining  the 
rate  of  cooling  of  the  dead  body,  and  the  time  of  death.  Ac- 
cordingly Drs.  Taylor  and  Wilks  have  recorded  a  series  of 
observations  on  bodies  transferred  from  the  wards  of  Guy^s 
Hospital  to  the  dead-house.  Out  of  100  observations  so  made,  70 
are  available  for  a  philosophical  inquiry,  and  the  facts,  when  sub- 
mitted to  careful  examination  and  analysis,  are  found  to  yield 
some  instructive  results.  The  bodies  when  removed  from  the 
wards  to  the  dead-house,  were  placed  in  an  open  shell,  and 
covered  only  with  a  shirt,  shift,  or  sheet ;  and  from  the  time  of 
deposit  in  the  dead-house  the  temperature  of  the  skin  of  the 
abdomen  was  ascertained  at  various  successive  intervals,  by  the 
thermometer.  70  complete  observations,  recording  the  tempe- 
rature of  the  wards  and  dead-house,  as  well  as  of  the  body,  and 
exten(]Qng  over  the  period  from  February  to  June,  1863,  g^ve 
for  the  wards  a  range  from  50^  to  68^  Fahr.,  and  for  the  dead- 
house  from  38°  to  59°.  Though  several  of  the  observations 
extended  to  from  16  to  20  hours,  the  body,  in  no  case,  fell  to  the 
temperature  of  the  air,  the  nearest  approach  to  it  being  in  the 
case  of  a  girl  set.  19,  who  died  of  phthisis,  and  in  whom  lb  hours 
after  death  the  temperature  of  the  body  had  fallen  to  52*  ,  that 
of  the  dead-house  being  48°.  It  is  clear,  then,  that  the  oooVSxv!^ 
of  the  body,  even  when  covered  only  by  a  singVe  \a^et  oV  co\.Va\ 
or  Unen,  is  a  very  tHow  process,  and  that  in  t\ie  ca»e  ot  ^VA^ 
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clothed,  or  in  beJ,  and  in  a  room  of  moilerule  tomperatnrft  it 
woald  be  unrea^oiiuUe  to  expeol  tlie  coolJUjc  of  the  bodjj  till  the 
lapse  of  DpwnrdB  of  2i  boure  at  ILo  verj'  leust.  It  ought  also 
to  be  understwid  that  the  temperature  of  the  bodj,  when  first 
tnertaineil  two  hour*  alter  dfflth,  in  18  iiisUuicei  presented  a 
tDiximum  of  88°,  a  minimam  of  76°,  and  a  menu  of  83°i  also 
tJist  on  an  aTer»K8  the  rate  of  cooling  ia  about  one  degree  per 
hour.  If  then,  in  aiij'  case,  we  anumc  tlio  tcmperaturii  of  the 
abdomen  Ht  death  to  have  been  9U°,  and  the  temperature  of  the 
lur  60°,  it  nonid  not  be  reasonable  to  expect  the  tomperatare  of 
the  abdometi  to  have  fallca  to  that  of  the  air  till  the  hipse  of  at 
lent  30  houra.  Theie  statement*  ar«  the  result  of  an  analyaia 
wlucb  we  have  made  of  the  facts  contained  in  the  tablia.*  Bnt 
theae  Jiuts  and  infercDces  most  be  applied  to  individnsl  nuea 
with  great  enutiou;  for  not  only  have  we  everj  variety  of  cause 
of  death  (both  iliseo.w  ami  acctilent).  hat  nil  unuuuiil  ox]<09nre  of 
the  bodir ;  and  a  rate  of  cooling,  which  thoagh  on  an  STerage 
aboat  a  degree  an  hour,  was  in  some  caaea  aa  low  an  \°,  and  in 
others  as  high  as  2°,  3°,  or  even  4°. 

By  extracting  from  the  tables  the  cases  of  death  by  accident, 
eight  in  number,  aesoming  the  rate  of  cooling  from  the  period  of 
death  to  the  date  of  the  first  observation  to  li^ve  been  equal  to 
that  snbsequently  ascertained,  and  disregarding  the  ascertained 
temperature  of  the  dead-house,  1  have  obtained  the  following 
fignrea  as  applicable  to  death  by  viulence,  followed  b;  l¥ee  ei- 
poaure  of  the  body  to  the  air  with  a  siugle  tight  covering : — 
average  temperature  of  abdomen  at  death,  83°;  range  of  tempe- 
ratnre  of  abdomen  at  death,  79°— 89°;  rate  of  cooling  per  hour, 
about  1°,  or  approximatJTciy  13°  in  11  honra.  These  are  the 
moat  precise  data  we  now  possess  appUcable  to  oues  of  violent 
death ;  and  we  cannot  approiimate  nearer  to  the  truth  than  by 
aaanming  a  temperature  at  death  of  63°,  and  a  rate  of  cooling 
per  hour  of  more  than  one  degree  if  the  body  is  eiposed,  or  leu 
than  one  degree  if  it  ia  clothed. 

The  use  of  the  thermometer  may  be  very  properly  insisted  oa 
in  every  case,  as  much  more  satis^ctory  than  the  BCQaationi  of 
theobaerver:  and  it  is  not  to  be  doubted  that  very  incomct 
inferences  may  be  drawn  from  the  aensatiou  of  cold  as  imparted 
to  the  hand  of  an  observer  on  touching  the  hands  or  feet,  th« 
nose  oi'  ears,  of  a  corpse  recently  dead.  A  man  must  have  little 
experience  of  living  bodies  who  does  not  know  what  a 
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of  icy  coldness  may  be  imparted  to  the  warm  hand  by  contact 
with  the  hands  or  feet  of  another. 

Cadaveric  Hgidity — Rigor  mortis. — For  some  time  after  life 
is  apparently  extinct,  the  muscles  continne  to  contract  when 
stimulated.  The  extreme  duration  of  this  irritability,  even  in 
the  muscles  of  voluntary  motion,  does  not  exceed  two  or  three 
hours;  and  when  it  ceases,  cadaveric  rigidity  sets  in.  The  ex- 
periments of  Vulpian  and  Brown- S(^quard  show  that  this  irrita- 
bility of  the  muscles  lasts  longer  in  a  low  temperature  than  in  a 
higher  one ;  and  the  last-named  author  proved  by  experiment 
that  both  the  contractility  of  the  muscles  might  be  restored,  and 
the  rigidity  of  the  corpse  be  destroyed  for  a  time  by  injecting  de- 
fibrinated  arterial  blood,  or  aerated  venous  blood,  into  the  vessels  ;• 
also  that  the  rigor  mortis  may  be  hastened  by  exhausting  the 
irritability  of  the  muscles  by  powerful  and  repeated  galvanic 
shocks. 

This  phenomenon  occurs  in  all  classes  of  animals  alike,  and  is 
the  first  certain  evidence  of  death.  It  makes  its  appearance 
long  before  the  body  has  cooled,  and  commences  in  those  parts 
that  lose  their  heat  the  latest.  It  may  even  set  in  before  the 
heart  has  ceased  to  beat.  On  the  other  hand,  it  may  be  delayed 
twenty-four  hours  or  more;  and  it  may  last  for  a  few  minutes  or 
for  several  days,  or  even  as  long  as  two  or  three  weeks.  Its 
seat  is  in  the  muscles,  and  it  is  due  to  the  coagulation  of  the 
muscle  plasma,  and  the  formation  of  myosin,  or  muscle  fibrin. 
So  long  as  the  muscles  remain  entire,  the  limbs  continue  in- 
flexible, unless  great  force  be  used ;  but  when  they  are  cut  or 
torn,  the  rigidity  ceases.  It  takes  place  in  all  positions  of  the 
trunk  and  limbs,  without  changing  those  positions.  It  shows 
itself  successively  in  the  muscles  of  the  back,  of  the  head  and 
lower  jaw,  in  those  of  the  face,  in  those  of  the  neck  and  chest, 
in  the  arms,  in  the  legs :  and  it  disappears  nearly  in  the  same 
order ;  the  muscles  of  the  lower  extremity  often  remaining  rigid 
when  those  of  the  trunk  and  upper  extremity  have  resumed  their 
gtate  of  relaxation.  It  is  entirely  independent  of  the  nervous 
system,  for  it  comes  on  after  the  nerves  have  ceased  to  be  excited 
by  the  galvanic  fluid.  A  division  of  the  nerves,  even  the  removal 
of  the  brain,  does  not  prevent  it ;  and  in  death  from  apoplexy  or 
hemiplegia,  the  paralysed  limb  is  affected  in  the  same  way,  and 
to  the  same  extent,  as  the  sound  one.  It  is  strongly  marked 
and  persistent  in  muscular  subjects,  and,  as  a  general  rule,  it 
lasts  long  when  it  sets  in  late.     In  death  by  lingering  diseases, 

*  8«e  Savory's  fourth  lecture  on '  Life  and  Death'  foi  sev^t^  (m^  ^Xft^VoL 
this  chapter. 


Hfl  UiAL  AXD  ATFABENT  DEATH,  ^B 

Bocb  M  low  fever,  coiuumptioD,  and  scurvy,  *nd  tbe  diieaioi  of 
old  age,  the  n^idit;  seta  in  very  ipeedil}',  and  dlBappsara  HgaiTi 
in  the  coursa  of  one  or  two  hoiira.  It  alto  aeta  in  eery  soon  in 
Knimals  over-driveu  or  hnnted  Ut  dnth,  in  soldiers  Itilled  late  in 
&  battlo,  uid  in  persona  eilifiugted  by  eoiivulBioiiB  (Savory).  It 
may  even  set  in  immndiately  after  death,  w  that  musonl^  am- 
trictitm  paisei  into  tlie  condition  of  raa«cnliir  rigidity,  witliout 
the  oooamnicii  of  an  intarmeiliBte  stage  of  relftialioa.  Tbig  con- 
dition hu  been  termed  'cadKvei'ic  spurn.'  The  spasm  of 
■trychnia  itoisoning  i>  wud  to  pus  thns  directly  into  cadaveric 
rigi^ty,  thoagh  loino  iccngoise  ft  short  interval  of  rplantion. 
It  IB  not  UD  untiaunl  oceurrence  in  csaes  of  violent  and  Budden 
death,  especially  where  there  has  been  great  niirvDug  aiciteraent. 
It  ba«  been  Epecially  observed  in  aomo  cuaes  of  death  in  battle, 
in  which  tlm  very  attitude  and  eipnaaiun  at  tbo  moment  of 
death  toe  retained,  and  weapons  are  tband  graiped  in  the  hand. 
And  B9  the  soldier  will  be  foond  grasping  his  rifle  in  the  act  of 
takiDg  aim,  «o  will  the  anicide  or  murdered  person  be  found 
datching  the  object  he  held  the  moment  before.  Thia  fact  is  of 
great  importimce  in  a  medico-legal  point  of  view.  Tbos,  a  razor 
or  piatol  found  firmly  grasped  in  the  band  of  a  dead  man  would 
affhrd  a  strong  presumption  of  suicide.  It  could  not  be  socceas- 
fnlly  imitated  by  a  marderer.  The  cause  of  this  sudden  transi- 
tion of  spasm  into  cadaveric  rigidity  is  not  satisftctorily  made 
oat.  On  the  other  band,  in  death  by  acate  inflammation  of  the 
itomach  or  viscera,  by  irritant  poisons,  whether  mineral,  v^e- 
table,  or  aerial  {provided  they  eiert  no  specific  infloenoe  on  the 
contractile  powera  of  the  muscles),  the  rigidity  it  for  the  moat 
part  slow  in  making  its  appearance,  strongly  developed,  and  Irista 
for  a  cKDHderable  time.  After  death  from  cholera  nudity  ia  said 
to  oommence  very  early,  and  to  last  four  or  Ave  days.  It  ia 
alow  in  showing  itself  in  death  from  apopleiy,  hajmorrhage, 
wounds  of  the  heart,  decapitation,  injury  of  tlie  spinal  marrow, 
and  uphyxia.  Its  duration  in  poisoning  by  carbonic  add  is  verj 
connderable,  and  in  one  case  Nyslen  found  that  it  conUnned 
Mven  days.  On  tiie  other  hand,  in  poisoning  by  snlphuretted 
hydrogen,  rigidity  does  not  occur;  and  Casper  alleges  that  it 
either  does  not  take  place  after  narcotic  poisoning.  Or  lasts  a  very 
short  time.  It  is  slightly  developed,  and  of  short  oantinoance, 
in  the  new-born  inbnt.  A  law  temperature,  and  recent  indiiU 
gence  in  spirits,  are  mentioiied  by  Casper  aa  ftvoorable  to  thfl 
persistence  of  cadaveric  rigidity ;  and  in   those  cases   where  it 

Jilts  longest  he  has  found  it  to  coexist  with  putrefactive  changei. 
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Cadaveric  rigidity  cannot  be  mistaken  for  the  stiffness  caosed 
by  intense  cold,  nor  for  any  other  condition  of  the  dead  body. 

The  mnscalar  rigidity  present  during  life  in  such  diseases  as 
catalepsy  and  tetanus,  is  readily  distinguished  from  cadaveric 
rigidity  by  forcibly  bending  the  limb :  if  due  to  a  vital  contraction, 
it  resumes  its  position,  which  does  not  happen  in  the  rigidity  of 
death. 

Rigidity,  then,  is  a  certain  sign  of  death,  and  not  to  be  con- 
founded with  any  state  of  the  living  body,  and  as  it  supervenes 
after  the  extinction  of  muscular  irritability,  it  is  a  sure  indication 
of  the  hopelessness  of  attempts  at  resuscitation. 

Cadaveric  Lividity,  or  Hypottcuis. — This,  too,  is  an  infallible 
sign  of  death,  not  requiring  to  be  distinguished  from  any  con(Ution 
of  the  living  body. 

In  the  interval  between  the  extinction  of  life  and  the  com- 
mencement of  putrefaction,  the  body  falls  more  and  more  under 
the  influence  of  physical  laws.  The  skin  loses  its  elasticity,  and 
the  flesh  its  firmness,  and  the  blood,  which  was  equally  distributed 
through  the  body,  now  gravitates  towards  the  most  depending 
parts.  Hence  the  paleness  of  some  parts  and  the  deep  violet 
tint  of  others,  the  discoloration  of  the  occiput  and  back,  and  of 
the  lowest  lying  parts  of  the  intestines,  lungs,  and  brain.  These 
discoloured  patches  begin  to  form,  on  the  average,  in  from  8  to 
12  hours  after  death.  The  seat  of  the  lividity  is  determined  by 
the  posture  of  the  body,  so  that  if  it  be  placed  on  the  face,  it  wiU 
occupy  the  anterior  part  of  the  body  and  of  the  viscera.  If  again, 
after  discolorutions  have  formed  on  the  back,  the  body  be  turned 
while  still  warm,  and  before  the  blood  has  coagulated,  they  will 
disappear.  These  discolorations  are  often  very  extenuve,  and 
when  the  body  lies  on  a  smooth  surface,  uniform  in  tint ;  but  if 
the  surface  is  uneven,  the  discolorations  are  interrupted  and 
irregular.  The  pressure  of  the  clothes  produces  the  same  effect ; 
so  that  a  careless  observer  might  mistake  the  marks  of  clothes 
fastened  round  the  neck  for  the  effect  of  strangulation,  or  isolated 
patches  for  severe  bruises. 

The  extent  and  amount  of  discoloration  are  proportioned  to  the 
quantity  of  the  blood,  so  that  its  prevalence  through  the  whole 
body  indicates  a  general  fulness  of  the  vascular  system,  and  vice 
verid.  Sudden  death,  unattended  by  loss  of  blood,  is  characterized 
by  extensive  lividity  ;  but  lividity  is  not  absent  even  in  cases  of 
death  from  hemorrhage. 

This  subsidence  of  the  blood  explains  the  diminished  intensity 
of  colour  in  parts  which  had  been  the  seat  of  the  less  sev^t^  vo^ 
more  diffuse  forms  of  inflammation.    But  W^  «9]^qax«do(%  \r^ 
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I  iaeeA  by  snoh  urate  inflnmmiiUon  il>  follows  bums  and  soJdc. 

Ibliite™,  and  strong  friotiou,  mid  the  «etioa  of  tlio  more  Tiolent 
irntaut  po'uoiu  on  the  iuternal  parts,  btb  permuiBDt,  and  quits 
diitinct  in  the  dead  body. 

Cadavenc  lividi^  miut  not  be  miitaltcn  for  ccdiymii^s  or 
rztraTnisticiii  into  the  cutaneoiu  tuanea,  the  reatilt  of  injury. 
Tfaey  are  easily  dictinguiiilied  from  eioli  othor  by  making  an 
inciraon  into  the  diiooloured  tpot.  In  hypoatasU  the  cut  BQr&u» 
will  cihiblt  a  few  psnela  arveala,  or  blood;  pdnti,  which  are  the 
open  nioutha  of  small  blood-vesseU,  vhile  in  ecchymouB  the  blood 
irill  be  fband  diffiuod  into  the  cutaneon*  tinue^ 

As  hyputaais  coniUts  simply  in  the  grnvitntion  of  tbe  blood, 
whether  externally  in  the  slcin,  or  internully  in  the  viscera,  it  ia 
of  importance  that  this  vascularity  of  the  internal  parts  should 
not  he  mistaken  for  the  agas  of  inlltiminaCiDn.  KtiatHku  of  th» 
kind  have  been  nude  in  reference  t«  tbe  bitdn,  lungi,  and 
intestinal  canal. 

In  connexion  with  this  ml^ect  of  the  sabddence  of  tbe  blood, 
it  will  b«  necessary  to  notice  tbe  cosL^nlation  and  consequent 
•eporation  of  the  constitnente  of  the  blood  vhich  takes  place  alter 
deitb.  This  aabject  was  ably  treated  by  Sir  James  Paget,  in  a 
paper  pabliahed  many  years  since.*  He  there  shows  that  the 
blood  contained  in  any  cavity  or  vessel  of  the  body  at  tbe  time  of 
death,  coBf^Utes  as  it  would  do  if  drawu  into  a  basin,  or  other 
Te«el,  daring  life ;  that  the  part  of  the  blood  which  occnines  the 
higheat  poution  in  tbe  body,  like  the  ba9y  coat  of  inflammation 
in  blood  drawn  dnring  life,  is  least  coloured,  and  that  which  lies 
lowest  the  most;  that  sach  highest  portion  may  be  like  a  nearly 
colonrlEas  jelly,  while  the  lowest  has  a  deep  blue  or  blaclc  colour ; 
that  this  porl^mortem  separation  is  disUnguishable  from  similar 
•eparations  during  life,  inasmuch  ss  tbe  latter  adhere  in  layera 
(as  in  tbe  sac  of  an  aneurisni)  to  the  containing  carity  or  Teasel ; 
and  lastly,  that,  in  most  cases,  tlie  blood  does  not  coagulate  in 
tbe  body  till  the  lapse  of  from  four  to  sii,  eight,  or  more  boara, 
but  yet  coagulates  within  a  few  minutes  of  being  let  oat  of  the 
VMsels.  Sic  James  further  shows  that  these  phenomena  of  peat- 
I  Toortem  coagnlation  may  have  a  practical  application   ui  deter- 

mining  tbe  pasture  in  which  tbe  body  whs  left  for  some  time 
after  death  ;  and  he  gives  in  illustration  the  case  of  a  man  snfler- 
ing  fimn  excessive  dyspntea,  who  died  wtting  up  with  his  bead 
resting  on  bii  knees,  and  so  remained  fbr  thi«e  or  fbnr  houn 
•iter  death.     Tbe  relative  position  of  the  constituents  of  tbe 

*  On  the  Counlation  of  the  Blood  after  Death ; '  LoudOD  Hsdlosl  Qaietta,' 
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coag^sla,  tlie  exact  reverse  of  that  nsaally  observed,  justified  the 
opinion  expressed  before  the  facts  of  the  case  were  known  to 
Sir  James,  that  the  body  had  not  been  laid  out  in  the  usual 
manner. 

Besides  th^e  discolorations  caused  by  the  blood  which  follows 
the  course  of  the  vessels,  there  are  others  due  to  transudation. 
Thus  the  parts  in  contact  with  the  gall-bladder  are  deeply  tinged 
with  bile ;  and  the  eye  shrinks  from  the  transudation  of  the 
aqueous  humour. 

Putrefaction, — The  chronological  sequence  of  the  phenomena 
characteristic  of  putrefaction,  both  externally  and  internally,  has 
been  minutely  described  by  Casper,  and  may  afford  some  indica- 
tion of  the  time  that  has  elapsed  since  death. 

External  phenomena. — The  first  sign  in  point  of  time  is  the 
well-known  greenish  discoloration  of  the  abdomen.  This  may 
take  place  in  from  one  to  three  days  after  death.  Within  the 
same  period  the  eyeball  becomes  soft,  and  yields  to  the  pressure 
of  the  finger.  After  three  to  five  days  the  green  coloration 
has  become  deeper,  and  spread  over  the  entire  abdomen,  inclu- 
sive of  the  genitals,  on  which  the  colour  is  of  a  dirty  brown, 
green  appearance.  At  the  same  time  large  or  small  patches  of 
green  begin  to  make  their  appearance  on  other  parts,  particularly 
on  the  back,  the  lower  extremities,  the  neck,  and  sides  of  the 
chest.  Gas  is  developed  in  the  abdomen,  and  in  consequence  a 
quantity  of  bloody  froth  begins  to  exude  from  the  mouth  and 
nose.  In  about  eight  to  ten  days  the  discoloration  has  become 
darker,  and  the  strong  odour  of  putrefaction  is  well  developed. 
The  abdomen  is  distended  with  gas.  The  cornea  has  fallen  in 
and  become  concave.  The  sphincter  ani  is  relaxed.  In  certain 
parts  of  the  body  the  cutaneous  veins  are  seen  as  red  cords  in  the 
midst  of  patches  of  paler  colour.  Fourteen  to  twenty  days  after 
death,  the  body  has  become  greenish -brown  throughout.  The 
epidermis  has  become  raised  and  peeled  off  in  patches.  The 
abdomen  and  thorax  are  blown  up.  The  cellular  tissue  is  like- 
wise inflated,  so  that  the  body  has  a  gigantic  appearance.  The 
features  are  completely  obliterated.  The  penis  is  enormously 
swollen.  The  nails  are  loose  and  easily  detached.  The  hair  is 
also  loose  and  easily  pulled  out. 

The  subsequent  progress  of  the  putrefactive  changes  is  very 
variable,  according  to  the  temperature  and  the  medium  in  which 
the  body  lies.  This  fact  is  recognised  by  Casper,  who  states  that 
a  body  far  advanced  in  putrefaction,  "  at  the  expiration  of  one 
month,  cannot  with  certainty  be  distinguished  from  one  {caieris 
paribus)  at  the  end  of  3-5  months.' 
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The  next  itugs  »  tlut  of  CoU^q«aliw  Putrefaction. 

Tba  tborui  uid  nbdomen  luivu  burit  open.  The  Botares  of 
the  skull  yiold.  The  arinia  are  emptj,  and  the  tissues  goiierHtly 
bavo  liquefied,  and  letl  the  bonts  Fiposed.  Th«aG  altimately 
(eparate  from  destractlon  of  tlic  lii^meuU. 

Intenuil. — The  iDtemal  changes  first  manifest  themselves  in 
the  macooi  membraiie  of  tlie  larjui  and  tnKheu,  which,  in  from 
3-5  days  in  ■□intner,  and  6-8  dnjs  in  winter,  becomes  of  &  dirty 
clierr)'>red  or  brownish-red  colour,  and  altimatel;  an  oliTB-grceo. 

The  variaiiB  orgons  putrefy  with  diSitreiit  degren  of  rapidity. 

The  stouiBcli  putrefies  it  an  early  period.  In  from/our  lo 
six  dnys  ajler  death  dlrty-ted  patches  appear  on  the  poet«rior 
wall,  and  gradually  extend  over  the  whole  interior.  The  inncons 
memhrane  becomes  soft  and  pulpy.  These  chaoges  are  some- 
timea  tnialakcn  for  the  efl'ecta  of  oorraaivB  pmsoas. 

Kext  follow  the  intestines;  then  the  spleen;  after  this,  the 
liver,  wliich,  liowever,  mny  remain  firm  and  compact  for  tome 
montha  alter  death.  Putrefaction  conmencea  with  a  green 
colonr  in  the  diaphragmatic  sarbee.  The  brain  follows  next. 
It  collapses  after  death,  and  putrebction  commences  in  the  line 
of  the  vessels,  from  withoat  inwards,  proceeding  from  the  base. 
In  two  lo  three  weeks  it  becomes  quite  diffluent.  The  brain  of 
children,  however,  is  the  first  organ  to  be  destroyed  by  pntrehc* 
tJoD.  The  heart  and  lungs  reust  pntrefwtion  for  a  hmg  period, 
and  traces  of  disease  are  diatingDishable  in  them  long  alter  other 
organs  are  quite  decomposed.  Orfiia  detected  pnenmonia  37, 
and  signs  of  pericarditis  67  days  aft^rdaath.  The  kidneys  reust 
putrefaction  for  a  long  time  j  the  bladder,  the  (Bsophsgns,  and 
pancreas  remain  still  longer.  The  diaphragm  may  be  (Uttiu* 
goished  even  after  font  (o  six  months. 

The  uterus  renits  putrefaction  longest  of  all.  It  still  remun* 
eomparaUvely  fit  for  eiamiaition  when  atl  the  other  organi  are 
far  beyond  that  state.  It  enables  us  to  diittinguish  the  sex  after 
the  complete  destruction  of  all  the  other  soft  parts- 
Casper  rebtes  a  case  where  nine  hiohUi  after  death  the  utemi 
ma  found  in  a  fit  state  for  examination,  so  that  he  could  answer 
the  qnestion  whether  the  deccnsed  were  pregnant  at  the  time, 
and  this  after  sU  the  other  viscera  were  completely  gone,  and  the 
bonea  almost  separated  &om  each  other  by  the  process  of  colli- 
quative  putrefaction. 

Modificaliont  of  tilt  Eutrefactine  Proctu.—l.  Saponification 
— AdtpDcere. — Instead  of  passing  throngh  the  rarions  stages 
above  described,  the  tissues  may  become  saponified,  and  be  con- 

rerted  into  the  labatance  known  as  adipoeer*.      Thia  pecn- 
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Har  transformation  of  dead  bodies  was  first  observed  by  Fonr- 
croy,  at  the  end  of  tbe  last  century,  during  the  removal  of 
bodies  from  the  Cemeti^re  des  Innocens  at  Paris.  Adipocere  hai 
an  appearance  intermediate  between  fat  and  wax,  and  hence  tbe 
name  given  to  it.  It  is  a  white  or  brownish,  soft,  unctuous  sub* 
stance,  which  becomes  lighter  and  harder  when  dried.  It  con- 
nsts  of  a  union  of  fatty  acid  with  ammonia,  so  as  to  form  an 
ammoniacal  soap.  Occasionally  the  ammoniacal  base  may  be  re- 
placed by  calcium,  so  as  to  form  a  lime  soap.  This  occurs  espe- 
cially in  calcareous  soils,  and  under  the  influence  of  water  con- 
taining a  large  proportion  of  lime  salts.  It  is  supposed  to  be 
formed  by  the  union  of  the  ammonia  given  off  by  the  decomposi- 
tion of  the  tissue  with  the  fatty  acids  of  the  decomposing  fats. 

There  is  no  trace  of  structure  in  fully  formed  adipocere, 
though  fragments  of  unsaponified  tissue  may  be  mixed  with  it. 
It  remains  for  many  years  unchanged. 

The  formation  of  adipocere  depends  on  the  pr^ence  of  fat; 
and  hence  it  is  found  more  particularly  in  the  fatter  parts  of  the 
body,  and  more  readily  the  iatier  the  body.  The  bodies  of  chil- 
dren undergo  the  transformation  into  adipocere  more  easily  than 
those  of  adults. 

The  presence  of  water  is  necessary  for  saponification.  The 
process  only  takes  place  in  bodies  which  have  been  lying  in  water 
or  in  a  damp  soil.  The  time  required  for  saponification  of  a  body 
is  variously  stated,  and  no  fixed  rules  can  be  laid  down  regard- 
ing it.  It  was  formerly  wrongly  supposed  that  a  period  of  thirty 
years  was  necessary  to  cause  the  transformation.  Devergie 
states  that  one  year  is  necessary  to  cause  the  saponification  of  a 
body  lying  in  water,  and  about  three  years  if  it  is  buried  in  a 
damp  soiL  Casper  thinks  that  the  formation  of  adipocere  is  not 
likely  to  occur  to  any  considerable  extent  in  less  than  three  to 
four  months  in  water  or  half  a  year  in  moist  earth,  though  it 
may  have  commenced  at  a  much- earlier  period.  In  some  cases 
it  may  be  observed  in  the  space  of  five  weeks  in  bodies  floating 
in  water  (Taylor). 

Rarely  does  the  tchole  body  become  saponified;  but  many 
examples  of  this  complete  transformation  were  found  among  the 
large  number  of  bodies  disinterred  while  laying  the  foundations 
of  King's  College  Hospital. 

Mummification. — Another  condition  of  the  body  may  result 
under  certain  peculiar  circumstances.  Instead  of  undergoing 
colliquative  putrefaction,  or  becoming  saponified,  the  body  may 
become  dried  up  or  mummified.  The  name  sufficiently  indvcal«^ 
tbe  appearance  which  the  body  aasumes.  T\iQ  v;Vio\«  \yA^  \»e&^\&«^ 
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desiccated;  m  that  the  soft  pnrtc  are  retnined,  but  sra  coiiTert«d 
inUi  a  hard,  dry,  duaVy-looliiiig  Bubgtance,  closelj  adhering  to  the 
bonea.  TIw  odour  reseiables  aid  i-hsese  more  than  that  of  patrafiu^ 
ttoQ,  The  change  occurs  whco  the  body  is  mihjected  to  conditions 
which  tupidlj  aUtrart  moisture  from  the  Cii>uea.  Therefore 
bodies  buried  in  the  dr;  unds  of  the  deiert,  or  exposed  to  heat 
and  currents  of  dry  mr,  ondergo  this  chmge.  It  is  also  said  to 
occur  in  nrgenical  poisoning.  In  this  caw  tlie  poison  seta  as  an 
■ntiteptlc,  opposing  the  putrefnctite  changm;  so  that  the  hoilf 
bBcomea  preserved  by  the  gradual  procesa  of  deaictntion.  Ooca- 
doiially  a  liody  is  found  so  completely  devoured  by  nroitns  that 
nothing  remiuns  but  bonca,  cutido,  and  hair. 

In  attempting  to  draw  any  conclnsionB  as  to  the  time  of  death 
from  tho  state  oF  the  bodg  aa  regards  the  putrefactive  process,  it 
ia  neccMBry  to  pay  apeciol  attention  to  tlie  eilernal  and  iiilenial 
causes  which  aSect  the  proipr^s  of  putrefartinn. 

These  are: — Exitntat, — Temperature,  Moisture,  imd  accesi  of 
air  J  Period,  Place,  and  Mode  of  Interment.  laiernal.—Age,  Sax, 
Condition  of  tho  Body,  and  Cause  of  Death. 

Tempfratare. — Butrefaetion  is  arrested  by  a  temperature  of 
212°  and  of  32° ;  in  the  former  cose  the  body  is  dried  by  evapo- 
ration; in  the  latter  the  fluids  are  congealed.  The  most  favour- 
able temperature  is  one  ranging  from  70°  to  100°.  Fatrefaction, 
therefore,  takes  place  mora  rapidly  in  summer  than  in  winlflr, 
and,  other  things  being  eqnal,  varies  with  the  temperature. 

MoUtvre. — This  is  an  essential  condition,  wichoat  which  putre- 
faction cannot  begin,  or,  having  begun,  cannot  continae.  The 
body  contains,  in  all  its  part*,  moisture  enough  to  insure  deoom- 
position;  but  those  parts,  such  ns  the  brain  and  eye,  which  contain 
most  fluid  are  most  prone  to  pntrebction,  and  dropsical  subjects 
putrefy  speedily. 

Fatreftctiou  also  commences  soon,  and  runs  a  rapid  course,  in 
inflamed  parts,  in  bruises,  and  at  the  edges  of  wounds. 

Bodies  which  have  remained  some  time  in  the  water,  and  are 
then  exposed  to  the  air,  putrefy  more  rnpidly  than  those  that  have 
not  been  immersed  ;  but  in  bodies  which  remain  in  the  water 
putrefaction  goes  on  slowly,  from  the  contact  of  air  (a  oondition 
highly  favourable  to  potrebction)  being  prevented. 

On  the  other  hand,  deducts  of  the  air  retards  or  arrests  (intre- 
ftction.  Hence  the  preservation  of  the  bodies  of  travellers  on 
Hndy  deserts.  A  rapid  cnrrent  of  air  haa  the  same  efl'ect  hy 
promoting  evaporation.  But  a  moist  and  stagnant  atmosphere 
SDCourageii  putrefaction,  by  retarding  evaporation  no  less  than  hy 
tappiyatg  mditure. 
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Access  of  Air, — That  the  presence  of  atmospheric  air  promotes 
putrefaction  is  shown  by  the  slow  development  of  gas  that  takes 
place  when  blood  or  flesh  is  introduced  into  a  vessel  through 
mercury,  so  as  to  exclude  all  the  air  which  does  not  attach  to  the 
substance  introduced ;  also,  on  the  other  hand,  by  the  preservation 
of  flesh  in  atmospheres  not  containing  oxygen,  such  as  hydrogen 
and  nitrogen  ;  less  completely  in  atmospheres  in  which  oxygen  is 
chemically  combined  with  some  other  gas,  as  in  carbonic  acid  and 
nitrous  acid ;  also  in  atmospheres  filled  with  vapoura  that  absorb 
oxygen,  such  as  turpentine.  Oxygen,  taken  separately,  promotes 
putrefaction  more  than  any  other  gas,  but  when  combined  with 
nitrogen,  as  in  the  atmosphere,  its  activity  is  greatly  increased. 
But  it  must  be  remembered  that  the  free  access  of  air  also  afibrda 
the  most  favourable  condition  for  the  access  to  the  body  of  the 
germs,  which  are  now  generally  regarded  as  the  active  agents  in 
the  putrefactive  process. 

Heat,  moisture,  and  free  access  of  air,  then,  are  the  conditions 
most  favourable  to  putrefaction  ;  and  in  judging  of  the  time  at 
which  death  took  place,  we  should  well  weigh  the  amount  of 
influence  each  of  these  agents  has  brought  to  bear  on  the  result. 

Period,  Place,  and  Mode  of  Interment. — Period, — Bodies 
putrefy  much  more  speedily  in  air  than  in  the  ground.  Hence 
the  longer  interment  is  delayed,  the  greater  the  changes  they 
undergo.  Thus,  Orfila  observes,  that  if,  during  summer,  a  body 
be  exposed  for  five  or  six  days,  and  then  interred,  it  will  have 
undergone  at  the  end  of  a  month  as  much  change  as  it  would 
have  dpne  at  the  end  of  seven  months,  had  it  been  interred 
at  once. 

Site. — In  dry  elevated  situations,  putrefaction  goes  on  slowly  : 
in  low  swampy  grounds,  rapidly.  Soil. — A  dry  absorbent  soil 
retards,  a  moist  one  accelerates,  putrefaction.  In  sand  or  gravel 
the  change  goes  on  slowly,  and  adipocere  is  rarely  met  with :  in 
marl  or  clay,  and  in  loose  mould,  especially  that  which  is  impreg- 
nated with  animal  or  vegetable  matter,  more  quickly  (except  peat, 
which  retards  putrefaction).  The  deeper  the  grave,  cateris 
paribus,  and  the  more  completely  the  body  is  defended  from  the 
air  by  clothes  or  coffin,  the  slower  the  putrefaction.  It  is  rapid 
where  the  body  is  in  contact  with  the  soil,  but  very  slow  where 
it  is  buried  in  a  coffin  hermetically  sealed.* 

Age, — Other  things  being  equal,  the  bodies  of  children  putrefy 

*  Consult  Orfila's  'Traits  des  ExhoroatioDs  Joridiqaes,'  and  Devsrgis's 
'  MMedne  Legale,'  which  coDtains  the  marrow. of  Orfila's  obaec^s.UoTA^'viV^ 
his  own  account  of  the  chanffes  produced  bj  puiretMU,oiiVii\2k)kaK«9utt«  ^^«t 
also  Casper's  Uandhooi^  yoL  L  p.  aOL 


more  speedily  than  those  of  adulU  nnd  >ged  penona,  and  tbe 
bodiei  of  old  peraoni  more  rapidly  tlian  tliose  of  sdnltg. 

Sex. — According  to  Orfilii,  pntrel^ctioD  i»  more  rapid  in  women 
than  in  men.  He  attribntca  this  to  tbe  greater  qnantity  of  fat 
whirh  they  contnin,  an  expUnHtion  nhieh,  tliougli  not  qDli« 
wtliofartory,  Bgrc«  with  the  ihet  Itiat  the  corpulent  patrefy  more 
reidsly  tliHti  the  leui  nnd  emaciated.  Cnaper.  who  diepoteg  the 
iojluence  or  tet,  obscrvea  that  the  hodioa  of  vomea  dying  daring, 
or  loon  after  cliild-btrth,  pntrcfy  vsry  rapidly. 

Coiditiea  of  Bodg  and  Caan  of  Deo(A.— Putrefaction  takes 
pUce  most  epeedilj  in  bodici  filled  with  fluid.  Accordiugly,  it  in 
rery  rapid  after  sudden  death,  and  death  from  acute  diaeuse 
(ejr.  16  hoars  in  a  woman  dying  from  hydrophobia  in  mid-winter 
— SnuTOge) ;  slower  after  death  from  lioimorrbage,  and  from 
chronic  diaeaso,  uulcsi  conifjlicaled  wilh  ciropsy,  or  citeiiai»e 
•Imctviral  diangc,  u  in  typhoa,  and  typhtdd  fevers,  amall-pox, 
eryupelai,  Ac 

What  is  true  of  the  entire  frame,  is  true  aim  of  part*  of  the 
body  i  for  tbow  which  are  full  of  flnid  at  the  time  of  death, 
through  inflammation,  congeition,  or  dropsy,  wounda  or  bruiaes, 
patref;  more  rapidly  than  healthy  and  entire  structures.  In  some 
iutances,  ai  in  low  fereiB,  putrefaction  attacka  the  eitremitiea 
before  the  trunk  has  ceoied  to  live. 

It  was  formerly  believed  that  the  bodies  of  persons  destroyed 
hy  poison  patrefled  very  rapidly  ;  but  thia  ia  now  known  to  be  ■ 
mistake.  Caaper  apeciSea  phoephoms,  alcohol,  and  sulphuric  add, 
•s  poisons  that  retard  putrefaction,  and  though  be  clBasee  smoke 
and  carbonic  acid  with  sulphuretted  hydrogen  and  narcotic  poixona, 
as  hastening  it,  it  appears  f^m  three  cases  reported  by  Devergie, 
that  in  death  by  carbonic  acid  the  process  is  decidedly  retarded. 
Arsenic,  and  the  other  mineral  poiaims,  act  as  antiseptics.  Animal 
and  vegetable  poisons  have  probably  no  effect  either  way;  bat 
penons  killed  by  them  putrefy  rapidly,  as  in  other  easea  of  speedy 
death.  There  is  reason  to  believe  that  putrefaction  takes  place 
with  uDumal  rapidity  in  animals  driven  soon  after  a  meal  and 
dying  enddenlyj  in  men  dying  suddenly  during  violent  exertion 
and  in  soldiers  killed  late  in  battle.  > 

Putrefaclicnt  in  Water. — More  dependence  is  to  be  placed  on 
tlie  criteria  laid  down  tor  determining  the  period  of  death  of 
bodies  which  have  remained  in  tlie  water,  than  of  those  exposed 
to  the  air  or  interred,  for  tbe  obvious  reasons,  that  tho  tempera- 
ture of  the  water  is  more  uniform,  and  tlic  body,  nnless  when  it 
liaes  to  tbe  surface,  is  protected  from  the  air.  As  Devergi^ 
whose  offidal  position  at  the  Paris  Morgne  has  given  him  naunial 
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means  of  observation,  places  much  reliance  on  the  signs  by  which 
the  period  of  death  is  determined  in  the  drowned,  the  following 
account  based  npon  his  description  is  subjoined : — 

The  bodies  of  the  drowned  are  subject,  like  those  who  perish 
in  other  ways,  to  loss  of  heat  and  rigidity,  and  to  putrefaction, 
but  in  a  modified  form,  accompanied  by  the  formation  of  adipocere. 
One  of  the  first  changes,  which  may  be  seen  as  early  as  the  third 
or  fourth  day,  consists  in  bleaching  of  the  skin  of  the  hands. 
At  the  end  of  a  week  the  body  is  found  supple,  and  the  skin  of 
the  palms  of  the  hands  very  white.     A  week  to  twelve  days  of 
immersion  bleaches  tlie   backs  of  the  hands,  and  softens  and 
bleaches  the  face.     At  the  end  of  a  fortnight  the  hands  and  feet 
are  bleached  and  wrinkled,  the  face  slightly  swollen  with  spots  of 
red,  and  the  middle  of  the  sternum  has  a  greenish  tint.     At  the 
end  of  a  month  the  hands  and  feet  are  completely  bleached  and 
wrinkled  as  if  by  a  poultice,  the  eyelids  and  lips  are  green,  the 
rest  of  the  face  reddish-brown,  and  the  front  of  the  chest  presents 
a  large  patch  of  green  with  a  reddish-brown  spot  in  the  centre. 
At  the  end  of  two  months,  the  face  is  swollen  and  brown,  and  the 
hairs  are  but  slightly  adherent:  much  of  the  skin  of  the  hands 
and  feet  is  detached,  but  the  nails  have  not  separated.     At  two 
months  and  a  half  the  skin  and  nails  of  the  hands  are  detached, 
and  the  skin  of  the  feet,  but  the  toe-nails  still  adhere.     In  the 
female,  reddish  discoloration  of  the  subcutaneous  cellular  tissue 
of  the  neck,  of  that  which  surrounds  the  trachea,  and  of  the 
organs  contained  in  the  cavity  of  the  chest ;  partial  saponification 
of  the  cheeks  and  chin ;  superficial  saponification  of  the  mammse, 
the  axillse,  and  the  anterior  part  of  the  thighs.     At  three  months 
and  a  half,  the  skin  and  nails  of  the  hands  and  feet  completely 
removed ;  part  of  the  hairy  scalp,  of  the  eyelids,  and  of  the  nose, 
and  the  skin  of  many  parts  of  the  body  destroyed;  and  the  face 
and  upper  part  of  the  neck  and  axillro  partially  saponified.     At 
four  months  and  a  half,  nearly  total  saponification  of  the  fat  of 
the  face,  of  the  neck,  of  the  axillse,  and  of  the  anterior  part  of 
the  thighs;    commencing  earthy   incrustation    of  the   thighs; 
incipient  saponification  of  the  anterior  part  of  the  brain ;  opaline 
state  of  the  greater  part  of  the  skin ;  almost  entire  separation 
and  destruction  of  the  hairy  scalp;   calvarium    denuded  and 
beginning  to  be  very  friable. 

As  to  more  remote  periods  no  accurate  approximations  can  be 
given ;  but  Devergie  alleges  that  the  above  signs  have  been  re- 
peatedly  applied  with  complete  suoceas  to  bodies  that  had  been 
ia  the  waUnr  for  unknown  periods. 

The  foregoing  description  applies  to  bodies  immersed  daring^ 


SS6  aVDDSti    DEATH. 

winter.  Bodies  imroeried  in  gammer  undergo  the  mnw  rimnpBi 
mucb  mure  rapidljr.  Tlius,  5  to  S  houn  in  lummer  cornsjiotid 
to  3  to  5  dsyi  m  winter;  S4  boun  to  4  U>  g  days;  4B  liuura  tn 
8  ts  12  dajB ;  4  days  to  15  day  a.  Tlini  on  the  aveni^  tbe  nme 
cbanges  in  summer  take  place  from  three  ta  fi>e  or  six  times  us 
rs)>idly  as  in  wictur,  or  even  more  prompll^  tlian  tliat,  the 
changea  in  tjiring  and  autumn  being  intermediate. 

That  development  of  gas  within  the  body  whicli  caniea  it  to 
rise  to  the  surface,  takes  place  slowly  in  winter,  and  the  body 
rarely  floats  in  loss  tliao  iii  weeks  or  two  montlis.  Bol  the  same 
chsQge  takes  place  in  sunimor  from  the  I4th  to  the  16tli  daj,  or 
even  earlier.  In  some  instances  the  body  becomes  bunjant  at  a 
Piucb  earlier  period  than  either  of  those  now  indioitcd. 

Of  the  subject  of  putrcrnct-ion  generally,  ns  a  mraiuE  of  filing 
the  perird  <il'  dtath,  it  should  be  observed  that  it  is.  from  the 
nature  of  things,  surronikded  with  difflcnlties,  in  consequence  of 
the  many  elements  that  must  have  combined  to  produce  theae 
changes  in  the  body.  So  that  we  read  withoat  surprise  the 
following  statemeatB  1— "  On  the  20th  March,  1346,  I  eiamined 
the  bodies  of  fonrteea  men,  almost  all  of  the  tamt  age,  24-30 
JBBTB,  previously  occupying  precisely  the  lame  lociai  poiiiion 
(workmen  of  the  lowest  class),  all  lying  together  in  the  tame 
part  of  our  dead-house,  who  bad  all  mot  the  lame  death, 
having  been  shot  on  the  barricades  on  th;  Iftth  of  March,  and  bad 
■11  notoriously  died  at  the  (anx  time."  "And  yet  1  can  testily 
that  in  no  one  case  did  the  signs  of  pntrefuction  resemble  these 
of  another."  (Casper's  Handbook,  vol.  i,  p.  33.)  "  An  old 
couple  of  about  the  same  age,  50-60  years,  wore  auflbcatad  dur- 
ing the  night  by  carbonic  acid  gas.  Up  to  (he  time  of  onr 
examination,  these  bodies  had  been  exposed  to  precisely  mmilar 
infloencea,  and  yet,  on  the  fourth  day  after  death  (in  November), 
the  body  of  the  man  was  quite  green,  both  on  the  abdomen  aod 
the  back,  and  the  trachea  was  brownish-red  Irom  putridity,  An., 
while  his  mioommonly  &t  wife  was  perfectly  fresh  both  oniaide 
and  in."  (Ibid.  p.  34.)  In  the  face  of  facts  like  these,  we  find 
both  Frentji  and  German  authon  speaking  with  macb  confidence 
of  tiie  value  of  the  signs  of  putrefacUon ;  and  Cssper  himself 
stating  that  at  a  umilar  average  temperature  putre&cUon  in  the 
open  air,  in  water,  and  in  a  coffin,  will  have  advanced  eqnally 
after  the  lapae  of  ones  two,  and  eight  months  respectively. 

SUDDEN  DEATH. 

That  casca  of  sadden  or  speedy  death  are  not  uncommon  maj 
be  Lifeired  from  the  fact,  that  Q'fKudi  of  SOOO  sudden  deaths 
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oecur  year  by  year  in  England  and  Wales  from  causes  not  ascer- 
tained, over  and  above  the  15,000  returned  as  due  to  violent 
causes,  of  which  the  greater  number  also  belong  to  this  class. 
Though  it  may  not  always  be  possible  to  ascertain  the  true  cause 
of  death,  some  advantage  may  arise  from  a  discussion  of  some  of 
the  common  causes  of  sudden  and  speedy  death,  coupled  with 
some  account  of  those  appearances  in  the  bovly  which  are  most 
characteristic  of  different  modes  of  dissolution. 

A  temporary  suspension  of  the  heart's  action  is  the  chief  sign, 
of  apparent  death ;  a  total  arrest  of  its  contractions  is  real  death. 
Some  vital  endowments  of  the  blood  and  muscles  survive  this 
cessation  of  the  circulation ;  and  the  lingering  irritability  of 
the  hwirt  itself,  and  especially  of  the  right  auricle,  forms  our 
ground  of  hope  in  using  means  of  resuscitation.  This  sus- 
pension or  total  arrest  of  the  heart's  action,  or,  in  other  words, 
apparent  or  real  death,  may  be  brou<;ht  about  by  different  causes 
of  which  some  act  directly  on  the  heart,  others  indirectly  through 
the  lungs. 

The  causes  of  sudden  death  which  act  directly  on  the  heart  are 
— X.  Structural  diseases  of  the  fifart  itself y  and  of  the  large 
vessels.  2.  Nervous  shocks  paralysing  its  muscles,  3.  Causes 
cutting  off  its  supply  of  blood.  4.  Causes  destroying  the  stimu- 
lant property  of  the  blood. 

1.  The  structural  diseases  of  the  heart  and  large  vessels — 
hypertrophy,  valvular  disease,  aneurism,  and  ossiBeation  of  the 
heart,  aorta,  or  coronary  arteries — are  readily  discovered  on  post- 
mortem examination.  But  there  is  reason  to  believe  tliat 
atrophy  and  fatty  degeneration  of  the  muscular  tissues  of  the 
heart  are  occasionally  overlooked.  In  two  cases  related  by 
Sir  James  Paget,  death  really  due  to  fatty  degeneration  was  be- 
lieved to  have  been  caused  by  poison. 

2.  The  nervous  shocks  of  suflScient  force  to  paralyse  the  heart, 
and  to  occasion  instant  or  speedy  death,  may  be  caused  by  strong 
and  sudden  emotions  of  fear  and  joy,  by  lightning  and  the  sun- 
stroke, by  heavy  blows  on  the  head  or  pit  of  the  stomach,  by 
riolent  exertion  causing  sudden  effusion  of  blood  on  the  brain  (of 
which  one  case  has  come  under  our  notice),  by  large  drafts  of  cold 
water  swallowed  when  the  body  is  heated,  and  by  a  few  of  the 
more  active  poisons  in  full  doses. 

3.  The  supply  of  blood  necessary  for  the  heart's  action  may  be 
cat  off  by  profuse  hsemorrhage. 

4.  The  proper  constitution  of  the  blood  may  be  destroyed  me- 
chanically by  the  admixture  of  air  introduced  iuto  tVi^  n«v\a 
daring  operations  on  the  neck,  shoulder,  or  aulVa;  and  cWtxAfisa^'S 
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by  pdvmi  dirertl;  intntiluced  into  the  drcnlntion.  This  conUmK 
nktdoD  uf  the  bloud  pli^s  an  important  [rart  in  death  by  all  active 
and  dendlj  poiwns,  wlieihsr  iQl^ltil  or  awailowed. 

or  iLe  oiQeea  of  su(ldt?D  or  ipccdy  d«Dth  whicli  nrt  indirectlj 
on  the  h«art,  tlie  moat  conimon  ia  that  Brreet  of  circnlation 
throogh  the  lungs  which  attends  the  several  fDrmg  of  rafibralion. 
A  similur  arrest  is  the  ^nteruiediale  link  between  the  less  severe 
nervous  shocks,  and  tbo  ultimate  arrest  of  the  heartV  nclitm. 

Several  of  the  fijreBoing  csuses  of  sudden  death  nre  at  once 
revesled  hy  a  carefiil  inipeetion  of  the  bodvi  but  those  trhiih 
bave  not  given  rae  to  any  stmdnnil  change  may  yet  occaainn 
Buch  marl-vd  cbuagea  in  the  distribntion  of  the  bUud  iLroog))  tlie 
body,  and  in  and  about  the  bcert,  as  to  aid  us  in  our  inqntriea 
into  the  true  cauee  nf  de&tb.  Thus,  dcntb  from  the  rapid  Ion  of 
blood  would  be  indicnted  by  pnllor  of  the  surlnce,  iind  the  empty 
and  contracted  stato  of  all  tbe  cavities  of  the  heart;  deoth  frota 
■hocli  suddenly  arresting  the  circulation,  hy  a  distended  state  of 
all  the  cavities;  and  death  from  eufforalion  by  violet  patches  on 
the  surtace,  and  disteniuon  of  tbe  right  ride  of  the  heart  itilb 
dark  blood. 

The  cansea  of  sndden  death,  and  the  post-mortem  sppeaniDcca 
by  which  they  are  indicated,  mnj  be  more  fully  diacueud  by 
adopting  tbe  wcllknowii  cluwificDtion  of  Bichat — Damely,  death 
beginning  at  tbe  head,  heart,  and  Ivpgi  respectively. 

Sudden  Death  comtninciag  at  the  Beart. — Si/r,eope. — Tbe 
pbenomens  s>  bicb  attend  this  form  of  death  are :— Pallor  of  the 
liice  and  lips,  cold  sweats,  dizziness,  dimness  of  vision,  dilated 
pupils,  gasping  and  sighing  reapiralion,  n  shiw.  weak,  and  ine^. 
Ur  pnlae;  to  which  are  sometimes  added  nausea  and  vomiting, 
restlessness  and  torsing  of  tbe  limbs,  transient  delirium  and  con- 
vulsions. On  inspecting  tbe  body,  the  vessels  geEerally  are  fbund 
to  contain  little  blood,  and  tiie  heart  to  be  nearly  or  qnite  empty, 
and  contracted.  This  empty  slsie  of  ell  tbe  cavities  of  the  heart 
contrasts  strongly  with  their  distended  state  in  the  rare  cases  of 
death  originating  in  tbe  brain,  and  acting  directly  npon  the 
heart;  and  not  less  strongly  with  Ibe  distended  condition  of  tbe 
right  ade  of  the  heart,  and  em;  ly  slate  of  the  left,  which  occura 
in  death  commendng  in  the  lungs. 

Suddtn  Sealh  conmencivff  al  the  Jfoii.— Injuries  to  the 
nervous  centres  n-ay  act  directly  on  the  heart,  and  stop  its  con- 
tractions:  or  tbey  may  first  afl'cct  the  respiration  by  paralyung 
tbe  re»piratnry  muscles.  When  Ibe  heart  is  directly  affected,  the 
rirmlation  'w,  as  it  were,  aisteted  and  (ixd  in  wLat  may  be 
Uaioed  it*  nonnal  aUte,  each  side  of  the  heart  containing  its  due 
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proportion  of  blood,  and  all  the  cavities  being  ^tended  from  its 
sadden  loss  of  power  to  propel  its  contents.  This  mode  of  death 
has  been  designated  asthenia.  When,  on  the  contrary,  the 
mnsdes  of  respiration  are  paralysed,  the  post-mortem  appearances 
will  be  those  presently  to  be  described  under  the  head  of  apncea. 
Sudden  Death  commencing  at  the  Lungs  {Asphyxia), — The 
term  asphyxia,  literally  taken,  means  pulselessness.  It  is  now 
understood  to  mean  real  or  apparent  death  dae  to  a  suspension  of 
the  fnnctlon  of  respiration, — a  mode  of  death  much  better  defined 
by  the  term  apnaa*  of  which  the  following  are  the  chief  causes : 
•—1.  Cessation  of  the  action  of  the  muscles  of  Respiration.  2. 
CesscUion  of  the  action  of  the  Lungs  themselves,  3.  Exclusion  of 
air  from  the  Lungs, 

1.  Cessation  of  the  Action  of  the  Muscles  o^  Respiration  may 
be  dae  to  inertia  of  the  muscles  themselves,  from  cold  or  debility ; 
to  a  loss  of  nervous  influence,  as  from  division  of  the  upper  part 
of  the  spinal  cord,  or  of  the  pneumogastric  and  phrenic  nerves ; 
from  the  lightning  stroke,  and  from  apoplectic  seizures;  to  mecha- 
meal  restraint,  as  by  pressure  on  the  chest  or  abdomen ;  or  to 
tonic  spasm,  as  in  death  from  Tetanus  or  Hydrophobia. 

2.  Cessation  of  the  Action  of  the  Lungs  may  be  due  to  a  divi- 
sion of  the  eighth  pair  of  nerves ;  or  to  a  mechanical  obstacle, 
sach  as  the  admission  of  air  into  the  pleurse,  or  the  intrusion  of 
the  abdominal  viscera  through  a  wound  in  the  diaphragm. 

3.  The  partial  or  complete  Exclusion  of  Atmospheric  Air 
from  the  Lungs  may  be  brought  about  by  the  entire  absence  of 
air,  as  in  a  vacuum ;  or  by  its  extreme  rarefication,  as  on  the  top 
of  very  lofty  mountains.  The  air,  again,  may  be  mechanically 
excluded,  by  a  foreign  body  in  the  larynx,  by  submersion,  suffoca- 
tion, strangulation,  or  suspension.  Lastly,  the  place  of  the 
atmospheric  air  may  be  taken  by  an  irrespirable  gas,  such  as 
nitrogen  or  hydrogen.  There  are  other  gases  which  exercise  a 
deleterious  influence,  independent  of  the  exclusion  of  air.  Of  tbese 
some  are  intensely  irritating,  as  the  sulphurous  acid  gas,  chlorine, 
and  ammonia ;  others,  though  less  irritating,  are  not  less  fatal, 
such  as  carbonic  acid,  carbonic  oxide,  carburetted  hydrogen, 
nitrons  acid,  hydrosulphuric  acid,  hydrosulphate  of  ammonia, 
arseniuretted  hydrogen,  and  the  vapour  of  hydrocyanic  acid. 
These,  as  well  as  the  simply  irritant  gases,  may  act  mechanically 
by  causing  spasmodic  closure  of  the  glottis. 

To  this  list  of  the  causes  of  apnoea  may  be  added  certain  dis- 

*  The  term  apfncMhts  been  applied  by  phrfiologifts  to  the  cesia^oix  ot  t«<> 
•plnitSoD  when  the  blood  is  kept  oxjeenated  by  artificial  means.  TXr.^  ^oxsKAa 
meaoiuf  is  inoontenieot    The  term  is  here  used  in  the  old  aense  of  «n^tKfi\%. 
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eosDi  of  ihe  Innga,  na  liepnHeatlon,  ceJpmii,  or  tQbercnkr  iaSltr*- 
tUm,  which  fill  the  nir-cells.  and  prpTcrit  respirntion. 

Tlie  rgmploBu  of  apniBn  are  more  or  less  strongly  ra«rked 
■icconling  ai  the  uphyxiuting  causa  ucti  aadJeiii;  nr  slowly.  If 
the  air  is  sudcienly  excluded,  u  by  mechaniml  compTOStion  of 
the  trachpft.  completu  BobmeralaD,  or  the  iuhnlation  of  ■  gas  which 
aasei  spnBmudic  contnictioni  of  Che  glotlis,  the  ejmptoms  nre 
urgent,  und  nin  a  rspid  oaurse.  The  tuflorer  strngglis  violenlly 
for  breath,  and  uiea  etrung  efforts  to  remore  the  ohslruetion. 
Tho  fine  Qusbes,  end  soon  grows  targid  and  livid  s  the  veins  of 
the  bead  aud  veck  snell;  the  eyeballs  start  from  their  sockets: 
■nd  the  iwollen  tongue  protrndus  between  the  t«eth.  A  abort 
■tlock  of  giddiness,  with  bright  spots  hefbre  the  ^as,  and  ring^ 
ing  EOiiiida  in  the  ears,  is  f&Uowod  by  logs  of  consdonsneM,  con- 
vDlaioni  of  tbx  limb^•.  uiid  rdamtion  of  the  qihiiielers.  u-ith 
flipniMon  of  the  prostatic  fluid,  of  the  nrine,  or  of  urine  and 
fteces.     la  two  or  three  minute*,  if  relief  be  not  given,  life  is 

When  the  asphyxiating  cause  acta  more  slowly,  the  symptoma 
are  modified,  nod  lui^ceed  each  other  at  longer  intervals.  Tliere 
U  ■  feeling  of  constriclion  in  the  chest,  from  which  the  sufferer 
trial  to  free  himself  by  strong  voluntary  effiirta  to  inspire,  or  by 
the  involuntary  effurta  of  yawning  or  sigliing.  A  dull  hcavypain 
in  the  foreliead,  with  giddiness,  dimness  of  sight,  and  torpor  of 
the  intellect  sacceeds,  and  gradual  loss  of  sensation  and  voluntary 
motion.  Still,  the  functions  of  respiration  and  cirriilation  continue, 
M  shown  by  almost  imperceptible  movements  of  the  walls  of  the 
cheats  and  pulsations  of  the  heart  scarcely  sensible  to  tho  hand. 
This  imperfect  state  of  respiration  and  circulation  is  followed  by 
the  entire  cessation  of  those  functions,  and  by  complete  loss  of 
motion,  Toluntary  and  involuntary.  At  this  point  of  time  the 
falness  of  the  capillary  system  begins  to  eliow  itself,  by  a  deep 
violet  discoloration  of  the  face,  which  also  extendi  to  the  hniids 
and  feet.  Some  poiiions  of  the  trunk  and  extremities  exiiibit 
■pots  more  or  less  extensive,  of  the  same  colonr.  At  length, 
Ule  capillary  cireulation  ceases,  and  the  state  of  apnosa  is  com- 
plete. 

In  some  esse*,  the  asphyxiating  cause,  acting  more  slovrly  gljl], 
iodneea  a  sleep  which  terminates,  without  suffering,  in  death  ;  in 
other  instances,  the  sensations  are  even  pleasurable,  consistilw 
of  a  display  of  beautiful  colours  or  of  pleasant  landscapes  belbra 
the  eyes.  There  Is  still  another  classof  cases  in  uhich  the  sufferer, 
■ndilenly  ronacd  from  a  stato  of  torpor  to  a  vivid  and  painfbl 
porcoptioD  of  bit  tUt«,  tiiea  \a  «ka^  from  tbe  death  wliidi. 
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threatens  him,    but    his   strength  fails,  and  he  falls  to  the 
ground. 

The  post-mortem  appearances  are  the  following :— Patches  of 
rosy,  bright  red,  or  violet  discoloration  on  the  face  or  on  other 
parts  of  the  body,  as  much  on  the  least  as  on  the  most  depending 
parts.  The  eyes  usually  prominent,  firm,  and  brilliant.  The 
mouth  in  some  cases  expressive  of  calmness,  in  others  of  suffering. 
Cadaveric  rigidity  strongly  marked  and  persistent.  The  venous 
^stem  of  the  brain  commonly  full  of  blood,  but  its  substance 
presenting,  when  divided,  few  bloody  points.  Sometimes  the 
Tentricles  contain  serum ;  sometimes  blood  is  effused  at  the  base, 
in  the  substance,  or  on  the  surface,  of  the  organ.  The  base  of 
thtt  tongue  is  almost  always  injected,  and  its  papillsB  are  strongly 
developed.  The  lining  membrane  of  the  epiglottis,  larynx,  and 
trachea,  of  a  deep  red  colour,  becoming  more  intense  as  we 
approach  the  last  ramifications  of  the  air-tubes.  The  air-passages 
often  contain  a  bloody  froth.  The  lungs  are  so  much  distended 
and  enlarged  as  to  project  over  and  conceal  the  pericardium. 
They  are  of  a  deep  violet  colour,  and  when  cut  into  and  com* 
pressed,  large  drops  of  blacli,  thiclc,  liquid  blood  exude.  The  liver, 
spleen,  and  kidneys,  are  also  gorged  with  blood.  The  veins  of 
the  heart  are  dihtinctly  traced  on  its  surface,  its  right  cavitiei 
and  the  large  venous  trunks  are  gorged  with  black,  thick,  liquid 
blood  ;  but  its  left  cavities  are  found  nearly  or  quite  empty. 

Such  are  the  appeiirances  present  in  death  by  apnoea  in  its  un- 
mixed form  ;  as  in  death  by  carbonic  acid.  But  they  are  not  all 
present  in  every  case,  nor,  if  present,  equally  marked  in  all. 

Theory  of  Apnoea  (Atphyxia). — When  air  is  prevented  from 
reaching  the  lungs,  the  blood  does  not  undergo  its  usual  change 
from  venous  to  arterial ;  and  venous  blood  does  not  support  the 
vital  functions  of  the  several  organs  so  completely  as  arterial 
blood  does.  Some,  indeed,  have  supposed  that  venous  blood  is  a 
pontive  poison;  so  that  it  is  much  worse  for  an  organ  to  be 
anpplitd  exclusively  with  venous  blood  than  to  receive  no  blood 
at  all. 

On  this  assumption,  the  cessation  of  the  heart's  action  may  be 
explained  in  one  of  three  ways : — By  the  circulation  of  venous 
blood  through  the  coronary  arteries  in  place  of  arterial  blood ; 
by  the  venous  blood  failing  to  excite  the  left  cavities  of  the  heart 
to  contraction ;  or  by  the  nervous  centres,  in  consequence  of  the 
circulation  of  venous  blood  through  them,  failing  to  supply  the 
requisite  motive  power. 

Whether  venous  blood  is  directly  poisonous,  and  ^otiq  \\!k«xiTk& 
blood  at  all,  hat  been  the  subject  of  nuxneTOOi  QargenxQfifDiuft* 


d 


S<9  .IIDD.5    DElin. 

Kay  has  ibowa  thit  it  hu  do  iluleterions  influence  ou  tlie  mascles. 
by  comparing  the  contractility  of  a  limb  from  which  tlie  supjiljr 
of  arterial  blood  hu  been  cut  oS  with  that  of  h  limb  snpplied  ei- 
clusircl}'  with  venous  blomi;  and  Edwardi  fbnnd  tlut  a  cold- 
hlooded  animal  Uvc*  longer  in  ou  luphyxiating  niodinm  tbsn  one 
whose  heart  and  bulb  of  the  Horta  bave  been  eX<?i»Hl, 

As  the  abwnceof  nil  drculatian  throngh  Ihe  vessels  of  the  heart, 
or  tlirougb  those  of  tlie  brain,  or  through  tbe  nerves  supplying 
the  heart  tvitb  vital  stiiualuj,  would  certunly  aud  speedily  de- 
stroy life,  so  would  tbe  mechanical  eichision  of  arterial  blood 
from  the  vessels  of  those  parts,  whether  by  warm  water  or  by 
venous  blood.  Thii  theory  of  eieluilon,  then,  is  adequate  to  the 
eKplanation  of  death  by  api^o^a.  Hut  wliether  the  excess  of 
cmrboiiic  acid,  or  abai^nce  of  oiyiren,  or  bpth  together,  bo  tbe  true 
oaiisa  of  the  symptoms,  tbe  essential  character  of  this  form  of 
death  QOOBiBta  in  the  aocnmnlation  of  blood  in  the  lungs  and  right 
CBvilJeaortbeheartileading  to  a  diminished  supply  to  iU  left  cavities 
and  a  gradoal  cesaation  of  the  larcuUtion.  Hence  in  death  bj 
•pniBa  the  left  ventricle  is  Ibond  oantract«d,  anil  nearly  or  atto- 
gether  empty.  The  proximate  cause  of  this  arrest  of  circulation 
tbroogh  tbe  lungs  is  of  little  unportance;  tbe  fact  is  all  witli 
trhidi,  as  medical  jurists,  we  have  to  do. 

Oq  contrasting  tbe  post-mortem  appearances  proper  to  the 
tliree  modes  of  death,  syncope,  asthenia,  and  apncea  (asphyxia}. 
It  will  be  seen,  that  in  the  first,  all  tbe  cavities  of  tbe  heart  are 
•mpty,  or  contain  little  blood ;  in  tba  second  all  tbe  cavities  are 
fiill ;  and  in  tbe  third,  tbe  right  side  is  gorged  with  blood,  while 
tbe  kit  ventriole  contains  little  or  none. 

It  ahould,  however,  be  borne  in  mind  that  the  characteristlo 
•tipeanuices  of  sudden  death,  due  primarily  to  the  heart,  tbe  Innga, 
or  tbe  bmin,  are  not  always  eqoally  marked ;  that  thej  may  be 
oombiaed  with  each  other  in  different  proportions :  and  that  s 
oanae  usually  productive  of  the  one  may  give  rise  to  the  other. 
Thus,  a  man  may  be  threatened  with  snflbeatiDn  (one  oiase  of 
apncea),  and  fHgbt  may  give  rise  to  sadden  lyucope  ;  or  a  violent 
attempt  to  eaoape  may  buratablood-veeiel  in  the  brain,  and  came 

The  following  liut*  relating  to  sndden  death  are  taken  fr(»n 
tiia  I9th  Annual  Keport  of  the  R^strar-Qeneral.  Of  416,470 
deatha  &om  all  caoses,  occurring  in  England  and  Wales,  on  the 
■venige  of  the  five  yean  1852-66, 13,711,  or  about  1  in  30,  were 
violent  deaths,  of  which  304G  were  due  to  various  forms  of 
obenuc*!  iigarj,  8826  to  apntsa  (asphyxia),  and  the  remaining 
SS40  to  Tuiow  nednmnL  u^imM.     Of  the  13,711  vlolmt 
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deaths,  10,037  occurred  in  males,  and  365i  in  femnle^.  The 
sadden  deaths,  for  the  average  of  the  same  five  years,  are  stated 
at  38 iS  or  nearly  1  per  cent.  (1  in  109).  They  are  distributed 
between  males  and  females  in  the  proportion  of  about  3  to  2. 

The  suicides  on  the  average  of  the  same  fivo  years  amounted 
to  1083,  of  which  777  were  men  and  306  women.  Of  10  ii  due 
to  ascertained  causes,  612  were  by  various  forms  of  suffocation, 
111  by  poison,  1  by  burning,  and  the  remainder  by  mechanical 
injuries,  among  which  210  cut  throats,  43  gun  shot  wounds, 
12  other  wounds,  and  20  falls.  The  suicides  by  poison  of  men 
and  women  respectively  were  as  6  to  5,  by  apnoea  ns  about  3  to  1, 
and  by  mechanical  injuries  as  about  4  to  1.  The  greatest  number 
of  suicides  in  both  sexes  occurred  between  the  ages  of  45  and  55. 

The  relative  frequency  of  the  several  forms  of  8ud»len  death 
appears,  from  a  work  of  Ferrario  and  Sormoni  on  sudden  deaths 
(1048  in  number)  occurring  in  Milan,  to  be  as  follows  :— 

Head    (apoplexy,    cerebral   concussion, 
vertigo,  and  coma) 879  or  about  4  in  5. 

Heart  (diseases   of  the   heart,   angina 

pectoris,  aneurism,  aind  hemorrhage)     150  or  about  1  in  7. 

Longs   (asphyxia,   suffocative    catarrh, 

and  pulmomiry  apoplexy)   ....       14  or  about  1  in  75. 

Difficult  labours 5 

The  relative  frequency  of  the  different  forms  of  sudden  death 
clasufied  according  to  their  proximate  causes  must,  however,  be 
understood  to  differ  at  different  periods  of  life.  Tlie  above  pro- 
portions are  obviously  those  that  obtain  chiefly  among  adults ; 
for  sudden  deaths  in  infancy  and  childhood,  if  classed  according 
to  their  causes,  would  reverse  the  order  just  stated.  By  far  the 
most  frequent  cause  of  death  in  infancy  and  childhood  is  to  be 
found  in  the  lungs,  and  the  least  common  in  the  brain ;  though 
the  fact  of  convulsions  being  very  common  in  early  life  might 
lead  to  the  inference  that  the  majority  of  sudden  deaths  originate 
in  the  brain,  and  not  in  the  lungs.  The  diseases  of  the  lungs  which 
give  rise  to  sudden  or  speedy  death  in  infants  and  young  children 
are  spasmodic  croup  or  laryngismus  stridulus,  to  which  Dr.  West 
attributes  three  out  of  four  of  the  sudden  deaths  of  children 
under  one  year,  imperfect  expansion  of  the  langs  at  birth  (atelec- 
tasis pulmonum),  sudden  collapse  of  the  lung,  consolidation  from 
pneumonia,  and  sudden  serous  effusion  into  the  pleura,  to  which 
oaght  to  be  added  a  disease  not  mentioned  in  the  paper  now 
referred  to,  pulmonary  apoplexy.  A  not  uncommon  cause  of 
•udden  death  among  the  children  of  the  poor  is  suffocatvou,  a&  ^ 
oomeqaenoe  of  drinking  hot  water  from  the  spout  of  l\i<^\A\i>iNs^ 
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Neit  to  diFmiM  of  the  Innga,  lodden  death  by  eihsMstion  fWiin 
iniuffifietit  fooJ,  or  chroniu  diarrhow,  U  maat  coDnnan.  wbile 
fiital  dsordorB  of  tlia  brain  ar;;  very  rarely  to  be  eet  down  Bmong 
the  ciuKS  or  sudden  dealh  in  infancy  snii  childhood.*  Of  tbe 
mddeD  dtitht  rntered  id  the  tablet  of  tbe  Kfgietrar- General 
niiwardi  of  oae-tbird  occur  in  infimcy. 

SCEVIVORSHIP. 

When  two  or  more  jicnons  die  by  Ibc  >aiae  ocddcDt,  a  qaei- 
tion  may  nriie  a»  lo  uhii'b  died  firat ;  for,  in  certnin  cases,  tbe 
■ucueuian  to  pniperty  would  be  lecured  on  proof  of  aurviroraliip 
even  for  an  instant. 

little  hai  yet  been  done  towacdi  exUbliihing  general  prin- 
clplea  applicahle  to  tliia  rlnea  aS  inquiries,  chiefly  from  want  of 
llie  requisite  miiteriali.  Some  of  the  more  accurate  rcjiults  oliicli 
hsTC  been  attiiined  will  tw  found  etnted  under  the  followiog 
beadu: — I.  Of  the  probabiUliei  afforded  hg  age  and  tex,  irre- 
tpteUpt  oftht  mode  of  death.  2.  Oflhe  dtgrtt  in  viUich  tacK 
probabilily  it  afftcled  b^  the  mode  of  dtath. 


Age. — Ai  tlie  hody  ettains  its  full  growth  and  strength  at 
about  27  ycari  of  age,  or  from  25  to  30,  and  healthy  persona 
continue  strong  and  vigorous  up  to  about  50,  there  will  lie  no 
tofficieut  ground  for  inferring  larvivorablp  in  the  case  of  adults 
of  the  sunie  vex,  whose  ages  range  between  25  and  45,  or  even 
between  20  and  SO,  provided  the  forin  of  dcAth  tie  one  in  which 
mere  strength  and  power  of  endurance  is  concerned.  Before  and 
alter  the  ages  speciHeJ,  these  will  be  less ;  but  still  within  the 
limits  of  puberty  and  old  age  (say  15  and  TiO  yeitrs)  tbe  difference 
will  probably  he  inconsiderable.  I'he  probability  of  survivorship, 
in  the  cose  of  a  mlddte-Hged  udnlt  perisliing  with  one  under 
puberty  or  above  60,  will  be  in  fuvonr  of  the  adnlt.  In  the  case 
of  one  onder  1 5  and  one  above  60  perishing  together,  the  Freiiuk 
law  aaaunii.9  that  the  former  survived  :  wlien  both  are  under  15, 
that  the  elder  outlived  the  younger.  According  to  the  civil  law 
of  England,  if  parent  and  child  perii'h  hy  a  common  death,  the 
child  is  presumed  to  Imve  aurvivi^d  if  above,  and  to  have  died 
first  if  under,  puberty. 

In  the  case  of  a  mother  and  child  both  dying  in  childbed, 
without  assiatunce,  the  presumption  is,  that  the  mother  survived ; 

a  InruiF/  ODd  Childhood, 
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for  tLere  is  a  chance  of  still  birth,  and  a  farther  probability  that 
the  child,  if  born  alive,  would  die  before  the  mother  coald  render 
it  the  assistance  necessary.  A  large  child  would  be  still  more 
likely  to  perish  first,  for,  as  elsewhere  stated,  still-bom  children 
greatly  exceed  in  size  and  weight  those  bom  alive.  If  the  child's 
body  could  be  examined,  the  presumption  might  be  strengthened 
by  the  marks  of  a  difficult  labour,  or  the  absence  of  the  Higns 
of  respiration.  Legal  decisions  have  not  always  been  in  con- 
formity with  the  principle  here  laid  down. 

Sex. — If  a  male  and  female  perish  by  a  common  accident,  in 
which  strength  and  courage  give  the  best  chance  of  safety, 
it  may  be  inferred  that  the  male,  being  the  stronger,  is  the  sur- 
vivor. But  females,  being  subject  to  prolonged  faintings  from 
fright,  may  be,  by  that  very  circumstance,  incapacitated  from 
those  struggles  which  in  so  many  forms  of  death  may  be  pre- 
sumed to  increase  danger.  Wlien,  then,  there  is  safety  in  exer- 
tion, the  probability  of  survivorship  will  be  with  the  male;  when 
in  passive  endurance  or  insensibility,  with  the  female. 

II.   OP   THE  DEGREE  IN  WHICH   THE  POREOOINO  PB0BABILITIS8 
ABE    AFFECTED   BT    THE    MODE   OP   DEATH. 

Under  this  head  some  common  modes  of  death  will  be  speci- 
fied, and  an  attempt  will  bo  made  to  establish  some  general  prin- 
ciples with  respect  to  them,  assuming,  as  before,  that  the  parties 
about  whom  the  question  is  raised  are  placed,  as  nearly  as  may 
be,  in  the  same  circumstances. 

Apncsa  (Asphi/xia). — Women  consume  less  oxygen  than  men ; 
hence  the  same  quantity  of  air  will  last  them  for  a  longer  time ; 
and  of  adult  males  and  females  perishing  together  by  apncca,  the 
females  may  be  presumed  to  have  survived.  In  poisoning  by 
carbonic  acid  gas,  which  is  nearly  allied  to  death  by  apnoea,  the 
chances  of  survivorship  are  with  the  female.  This  statement 
rests  on  the  authority  of  a  large  number  of  facts.  In  19  out  of 
360  cases  of  poisoning  by  carbonic  acid,  which  took  place  in 
Paris  during  1834  and  1835,  a  man  and  woman  were  exposed 
to  the  fumes  of  charcoal  together:  of  these,  three  only  were 
saved,  and  these  were  females.  In  solitary  cases  of  the  same 
form  of  death  the  result  is  also  favourable  to  the  female ;  for 
18  out  of  73  females  were  restored,  and  only  19  out  of  83  males, 
io  that  the  chances  for  the  female  and  male  respectively  are 
Dearly  as  15  and  14  (instead  of  5  and  4  as  Devergie  represents 
it).  Single  cases  are  in  conformity  with  this  result.  Thus,  in  a 
case  quoted  by  Beck  from  the  '  Transylvania  Journal/  «l  Tcivii 
and  his  wife  were  expoeed  in  a  imall  room  to  t\iQ  igu^  ixoxxi^c^^ 
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eatit.  The  nun  wu  foand  deiid,  rigi^  and  oootraoM,  bnt 
the  wotnBQ  wu  atill  brenUiing,  mid  recovered.  Ajjaiii,  in  >  case 
reported  b;  H.  Sarduillini,  ■  man,  hir  wife,  and  Ihoir  cliUd,  Of^ed 
■eveu  years,  wure  asphyKiatol  ia  a  ))orler'<  lodge.  The  chihl 
died,  the  father  waa  very  iU.  and  with  difficulty  restored  to  life, 
wbile  the  wife  wsa  able  la  enll  for  help  and  to  iMist  both 
haaband  and  child.  In  tlkew  cases  it  is  oecessary  to  take 
inTD  nccoant  tlie  position  which  the  partiea  occnpied  in  the  room, 
whether  on  the  bed  or  on  the  floor,  near  to  or  remote  from  an 
open  window,  &c. 

SroiBiHiiff, — There  are  mnny  complicated  eonBid?rationi  con- 
nected with  thli  mode  of  death.  In  ahipwreclut  men  ere  more 
liliely  to  be  in  a  favourable  >ibu4lion  for  aavini^  thenuelves,  ai 
they  are  more  on  deck  than  voman,  le«  eocnmbered  by  clothing, 
more  likL-ly  to  be  able  to  Bwltn,  or  to  clinn  to  flootiEip  porliona  of 
the  wreck'  Whon  tlie  rompBri-on  is  (ictiveen  men  similiirly  I'x- 
poaed  and  capable  of  the  same  exertion,  it  may  be  necemary  to 
inqaire  whether  one  wa*  more  eipoied  to  cold  by  having  the 
body  half  immeraed,  while  the  other  Has  more  onder  water. 
Search  ahould  alio  he  made  for  severe  injuries  which  may  have 
prevented  the  swimmer  from  using  his  strength,  or  may  have 
otberwiie  proved  btal.  Apoplexy  is  stated  by  Devei^ie  to  be 
•ooner  fatal  than  apnoca,  while  in  death  by  lyDCOpe  there  ia  the 
best  chance  of  recovery. 

Suffoealion. — In  all  casea  of  suffocation  depending  npon  an  in- 
■offlcient  quantity  of  air,  ot  npon  air  rendered  pnrtially  unfit  for 
respiistion,  it  may  be  presumed  that  those  who  require  least  air 
live  the  longeat — women  longer  than  men,  children  than  adulto. 
In  BuBbcatioD  from  the  falling  of  houses  or  earth,  or  by  mechanical 
means  in  general,  the  stronger  may  be  preaamed  to  survive  the 
weaker — men,  women ;  adalta,  children  and  old  persons. 

Oald, — As  young  children  bear  cold  worse  than  adulta,  the 
probability  of  Burvivar«hip  in  eiposnre  to  the  same  degree  of 
□old  is  in  favour  of  the  latter.  Men  bear  cold  better  than  women, 
adulta  better  than  the  aged.  It  is  necessary  also  to  take  into 
aeoonnt  the  clothing  of  the  eiposed  persons,  and  their  state  of 
health.     tJpirituouB  liquors  in  excess  increase  the  effect  of  cold. 

Stat. — The  young  and  old,  as  they  suffer  more  from  cold,  so 
do  they  bear  heat  better.  The  relative  tolerance  of  heat  of  the 
two  seiea  is  not  well  ascertained.  Foder^  relates  the  case  of  an 
Gi^lithman  and  his  daughter  aged  seven  yeara.  who,  in  the  yew 
1B14,  croned  the  desert  of  Syria  to  the  Persian  Qulf.  Both  rode 
on  camels,  and  were  placed  in  precisely  similar  circa mstancei, 
bnt  llie  father  died,  while  the  child  arrived  safe  at  its  jonniej'a 
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end.  TbU  result  might,  however,  he  explained  hy  the  greater 
exertion  which  the  [larent  would  he  called  apon  to  make. 

Hunger  and  Thirst. — ^Those  who  have  not  reached  their  fall 
growth  require  more  nourishment  than  adults,  and  adults  more 
than  aged  persons.  The  aged,  then,  if  healthy  and  robust,  may 
be  presumed  to  survive  both,  and  the  adult  to  live  longer  than 
the  child.  Corpulent  persons  are  thought  to  bear  hunger  better 
than  the  emaciated.  In  death  from  starvation,  those  who  have 
the  freest  access  to  water  may  be  presumed  to  live  the  longest. 
Those  who  use  the  greatest  exertions  will  suffer  earliest  in  this  as 
in  the  foregoing  modes  of  death.  Those  who  possess  most  passive 
endurance  may  be  expected  to  live  the  longest. 

Such  are  some  of  the  principal  forms  of  death,  in  which  the 
drcumstances  of  the  several  victims  are  likely  to  be  so  similar  as 
to  admit  of  the  application  of  general  rules.  In  other  modes  of 
death,  and  in  these  under  certain  circumstances,  there  may  be  no 
points  admitting  of  strict  comparison,  and  many  things  which 
may  exercise  a  marked  influence  on  the  result  will  have  to  be 
taken  into  account.  The  reader  will  find  several  such  cases 
quoted  in  Beck's  'Medical  Jurisprudence/  but  as  they  throw 
little  light  upon  the  general  qtiestion,  and  establish  no  fixed  prin- 
dples,  they  are  not  quoted  here. 

It  has  been  suggested  that  a  distinct  enactment  would  be  pre- 
ferable to  the  present  custom  of  deciding  each  case  on  its  own 
merits.  Such  an  enactment,  extending  to  that  large  class  of 
cases  in  which  the  circumstances  of  the  death  are  but  imperfectly 
known,  and  to  those  in  which  it  is  in  the  very  nature  of  things 
impossible  to  come  to  a  corxect  decision,  is  certainly  much  to  be 
dedred. 


CHAPTEn  II. 


UEOWNOTG— HANGING— STRANGULATION - 

SUFFUCATION. 


DEATH  BY  DROWNING. 

The  medira-lcgal  itnportaiica  or  tliis  eabject  may  he  inrerreci 
trcan  tlie  fnct,  tliut  on  an  average  of  thv  tivo  ymn  18&2-5ti, 
E3&2  drathi  were  caused  by  droivning,  of  which' 1847  in  malea 
and  506  in  femnlo.  Of  tiiis  number  164  (87  maUg  and  77 
femalea)  were  Kverlaiiicd  acl«  of  auidde.  In  1871  the  numbcri 
were:— maUs,  2348;  ftinalei,  674.  Total,  3923.  Qf  which,  bj 
micide :— malen,  ITS;  feinnlea,  1-14. 

Death  by  dronning  is  comninnl]'  attrihultd  to  apntBaj  but  as 
it  ii  not  aiitayi  due  to  that  cnuie,  it  will  be  neconairy  to  describe 
the  vftrlona  modes  in  which  a  man  wbo  hm  diiid  in  the  water 
nay  have  comii  by  bis  death. 

When  a  man  in  perfect  pogsesBion  of  his  fnculties  falls  into  tho 
water,  lis  sinks  to  a  greater  or  less  depth,  but  immediately  rises 
to  the  BDifsce  ngsin ;  and,  if  be  is  a  swimmer,  makea  efforts  to 
•nvu  himself,  till  at  lengtli  he  is  reduced  to  the  condition  of  one 
who  cannot  scim  at  ail;  with  tliis  difference,  that  he  has  already 
ejhansted  the  strength  which  the  otlier  has  in  reierve  fbr  tliB 
duath-stmggles  (.-oinmon  to  both.  These  strngglm  cotisist  of 
irrEgiiUr  movements  of  the  arms  end  legs,  and  gtaipinga  of  the 
hand*  »t  all  ohjei-ts  within  roicb,  whether  flouting  in  tho  water, 
fixed  at  the  botUim,  or  growing  on  the  banks.  In  the  course  of 
these  irregular  mDvenients  ho  rises  repeatedly  to  tlie  inriaM, 
tries  to  breathe,  and  takes  in  air  and  water.  The  contact  of  tho 
water  with  the  windpipe  causes  a  congb,  by  which  part  of  the 
fluid  ii  rejected,  and  with  it  some  air  from  tho  lungi.  Tfaii 
occutt  Again  and  agBio,  t^tl  tin  boi^  no  touger  lisca  to  the 
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warhee;  water  alone  is  received  in  the  vain  efforts  to  respire, 
while  forcible  involuntary  expirations  continue  to  expel  air  from 
the  chest.  At  length  r.ll  these  efforts  cease,  the  body  wnks  to 
the  bottom,  and  bubbles  of  air  are  forced  from  the  chest  by  the 
elastic  reaction  of  its  parietes.  The  greater  part  of  the  water 
which  has  entered  the  mouth  finds  its  way  into  the  stomach,  the 
rest  into  the  lungs ;  and  this  residne,  mixed  with  the  secretions 
of  the  mouth  and  air-passages,  and  frothed  by  the  air  inspired 
and  expired,  forms  the  foam  so  constantly  met  with  in  persons 
who  have  perished  in  this  way. 

In  these  cases  we  may  expect  to  find  the  characteristic  marki 
of  apnoea,  coupled  with  those  due  to  the  medium  in  which  the 
death  takes  place.  In  the  case  of  the  swimmer  death  may 
take  place  from  exhaustion,  with  less  distinct  signs  of  death 
by  apncea. 

But  death  may  take  place  in  the  water,  and  yet  be  caused 
neither  by  spnoea,  nor  by  exhaustion.  There  may  be  complete 
loss  of  consciousness  at  the  very  moment  of  immersion.  This 
may  happen  from  fright,  from  drunkenness,  from  an  attuck  of 
hysteria,  or  of  catdepsy  (of  which  we  have  known  one  instance); 
and  in  this  case  the  body  falls  to  the  bottom,  rises  Rgain  to  a 
certain  height,  and  sinks  without  a  struggle.  In  these  cases 
death  is  due  to  shock,  or  to  syncope. 

Again,  a  man  may  fall,  or  throw  himself  into,  the  water  head 
foremost,  and,  striking  against  a  rock  or  fragment  of  wood,  or 
even  against  the  water  itself,  perish  by  concnssion ;  or  falling,  or 
being  thrown,  from  a  height,  may  strike  the  water  with  the 
chest  and  pit  of  the  stomach,  so  as  to  cause  instant  death  from 
•hock. 

Again,  cold,  excitement,  or  the  first  violent  struggles,  may  occa- 
non  apoplexy,  or  sudden  death  from  disease  of  the  lieart.  These 
tadden  deaths  by  diseases  of  the  brain  and  heart  are  of  occasional 
ooeurrence  in  persons  bathing  in  cold  shallow  water. 

Death  by  drowning  may  also  be  of  a  mixed  character.  A  man 
fSsUs  into  the  water  in  full  possession  of  all  his  faculties,  which  he 
preserves  for  a  time,  till,  struck  with  horror  at  the  death  which 
^.hreatens  him,  he  faints,  and  thus  perishes. 

It  appears,  then,  that  death  by  drowning  may  be  due  to  apnoea, 

0  exhaustion,  to  shock,  to  syncope,  and  to  apoplexy ;  or  partly 

)  apnoea,  partly  to  one  of  the  other  causes  just  specified.     The 

net  in  which  there  exist  marks  of  apnoea  more  or  less  distinct 

ended  with  those  proper  to  some  other  form  of  death,  are  much 

e  most  common ;  while  those  in  which  the  sigtvB  of  w^tvonl  vc% 

wOy  absent  form  a  bioaU  miDority,  and  caaea  of  ^^tie  iai\ 
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unmixed  spnagi  occnp;  no  intermediate  place.  Devergie.  wluse 
large  eiperienee  of  the  drowned  has  been  alrcad^r  sllwlcd  to,  esti- 
mates the  cases  of  nmniied  apnixa  a«  two  in  eight  of  tbe  »bole, 
the  caaes  in  which  no  traces  of  apniBa  exist  as  one  in  eig^l,  and 
tbe  mixed  casei  Mfire-eigAtAs. 

The  appearoncei  in  the  bodj  of  the  drowned  must  DeDenanly 
Tirj  with  the  mantier  acid  caoae  of  death. 

In  those  cases  in  which  death  hua  been  dne  to  apnaa,  the 
p(Mt.Diort«in  appesranees  will  be  those  proper  to  that  modo  of 
death  (see  p.  2&I],  blended  with  thoee  dne  to  the  mediain  in 
which  the  death  luippeued,  and  moililiod  by  tbe  time  the  body* 
baa  remained  in  tbe  water,  as  well  as  by  the  length  of  eubtequent 
eipo«are  to  tbe  air. 

If  the  death  was  due  to  ftpniER,  and  tbe  euminatioa  waa  made 
iooo  ailer  the  death  and  removal  from  the  wHter,  it  may  be  ex- 
pected to  present  tbe  following  appearances: — The  lace  and 
general  aurlaco  of  the  body  are  either  pale  or  sliglitly  livid,  witli 
patches  of  a  deeper  tiut.  The  eipre&don  of  the  face  is  geiiernlly 
calm.  The  tongue  ia  swollen,  and  closely  applied  to  tbe  teeth, 
isrety  protruded  between  the  closed  jawi.  and  still  mere  rarely 
WOnnded  and  bloody  ;  and  there  is  a  Irothy  foam  at  the  moatli. 
The  air-passagea  also  contain  a  froth,  which  is  aoaietimes  tinged 
with  blood ;  and  the  trachea  and  larger  branchial  tnboa  contain 
water,  which  sometimes  penetrates  to  their  aioit  minnte  ramifi- 
oations,  and  may  be  in  sucli  quantity  as  to  Bll  the  whole  of  the 
air-pastnges.  The  water  occasionally  carries  with  it  portions  of 
alime  or  mud,  or  fragments  of  aquatic  plants.  Tbe  lining  mem- 
brane of  the  air-passiiges  is  aamctimes  congested;  the  longs  con- 
tain a  hu^  quantity  of  bliick  fluid  blood,  which  also  distenda 
tbe  TensD  cavs  and  right  side  of  the  heart,  while  the  left  cavities 
and  aorta  are  comparalivEly  empty.  The  stomach  almost  alwaya 
contains  water,  sometimes  in  considerable  ijuautity.  Tbe  intes- 
tines have  a  rosy  colour;  the  liver,  spleen,  and  liidneya  are 
gorged  with  blood;  and  the  bladder  ntmetimea  contains  bloody 
nrine.  The  brain  presents  tbe  same  appearances  ns  in  other 
cases  of  death  by  apuoaa.  Sand  or  muil  is  otten  found  in  the 
hollow  of  the  nails,  tbe  fingers  are  sometimes  abraded,  and  por- 
tions of  plaals  growing  in  tbe  water,  or  on  tbe  banks  of  the 
stream,  may  be  found  grasped  in  the  hands.  Injuries  received  iu 
falling  into  the  water  during  the  death- atmggles,  or  through  the 
violence  of  tbe  stream,  may  also  leave  their  marks  npon  the  body. 
In  bodies  that  have  roniaiued  in  the  watifr,  or  been  exposed 
to  the  air  for  some  time,  tbe  ptillid,  or  slightly  livid  hue  of  the 
AUuTM  may  be  exchuigsd  {in  »  bloated  appearance,  and  Urge 
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liyid  spots  may  show  themselYes  on  Afferent  parts  of  the  body 
as  in  other  cases  of  death  by  apnoea. 

In  death  by  shock,  syncope,  or  exhaostion,  there  is  little  or  no 
water  in  the  air-passages  or  stomach.  The  cavities  of  the  heart 
and  the  large  vessels  are  equally  distended  with  blood,  or  are 
nearly  empty,  and  the  brain  and  internal  viscera  are  in  their 
natural  state. 

Death  by  ooncossion  or  by  apoplexy,  or  by  disease  of  the  heart, 
reveals  itself  by  the  usual  post-mortem  appearances. 

In  mixed  cases,  the  appearances  due  to  apnoea  will  be  leas 
strongly  marked.  There  will  be  less  froth  at  the  mouth,  less 
water  and  froth  in  the  air- passages  and  stomach;  less  congestion 
of  the  lungs,  heart,  and  great  vesseli*,  and  internal  viscera. 

Several  medico-legal  questions  suggest  themselves  in  reference 
to  a  body  found  in  the  water.  The  first  in  order  is  the  following : 
—  IFa«  dectth  caused  hy  drowning  ?  In  the  case  of  a  body  found 
in  the  water,  death  may  obviously  have  happened  prior  to  im- 
mersion from  natural  causes  or  from  intentional  violence ;  and  in 
the  latter  case  the  death  may  have  been  due  to  some  cause  pro- 
ducing apncea,  and  giving  rise  to  the  characteristic  appearances 
proper  to  that  mode  of  death.  In  other  words,  a  person  may  be 
strangled  or  suffocated,  and  then  thrown  into  the  water  to  con- 
ceal the  true  cause  of  death.  In  deciding  a  question  of  so  much 
difficulty,  we  shall  have  to  consider  whether  the  post-mortem  ap- 
pearances alleged  to  be  characteristic  of  death  by  drowning  might 
have  been  occasioned  by  causes  acting  before  immersion;  also 
whether,  in  the  case  of  bodies  remaining  in  the  water  some  time 
after  death,  the  appearances  usually  attributed  to  the  mode  of 
death  may  not  be  explained  by  the  circumstances  of  the  im- 
mersion itself. 

Of  the  post-mortem  appearances  present  in  the  bodies  of  those 
who  have  perished  by  drowning,  some  are  proper  to  that  mode  of 
death,  others  common  to  death  by  other  forms  of  apncea.  To  the 
latter  class  belong  the  position  and  swollen  state  of  the  tongue ; 
the  pallor  with  rosy  or  violet  discolorations  of  certain  parts  of  the 
skin ;  the  injected  state  of  the  brain ;  the  congestion  of  the  in- 
ternal viscera ;  the  greatly  increased  volume  of  the  lungs ;  the 
fulness  of  the  right  cavities  of  the  heart,  and  emptiness  of  the 
left ;  the  fluid  state  of  the  blood ;  and  the  existence  (very  rare) 
of  bloody  urine  in  the  bladder.  To  the  former  class  belong :— ex- 
coriations of  the  fingers,  with  sand  or  mud  in  the  hollow  of  the 
nails;  fragments  of  plants  grasped  in  the  hand;  water  in  the 
stomach;  froth  at  the  mouth  and  nostrils;  froth,  water, modi^w 
sand  in  the  air-passages;  and  retraction  of  the  ^mi« 


Of  ihe  «ppeareiic«  common  to  drmiiiing  nod  to  iJmth  by  otbet 
fbrmi  of  npuixs.  all  that  can  be  raid  ii,  tint  tUnr  pr<3Mu:«  in 
pcnonn  found  (lend  in  th«  water  is  coniiatent  with  tlie  luppuition 
of  dralb  bj  Jronning. 

The  paat-iDOrtmn  appeaniTieei  allef^  to  be  diie  to  drowning, 
■Dd  tobechaiacteristrcoTit,  mart  now  be  briefly  ronjidwed. 

Eeceriatioiu  of  t\ffi*gen  are  moch  more  often  absent  than 
pttaent;  but,  when  they  ciist,  may  be  regarded  as  n  probable, 
thoagb  not  rertniii,  aign  of  dentb  by  drowning.  They  migbt  be 
ciDHd  previout  to  forcible  iinmenion,  by  the  rubl^ng  uT  tlie 
fingen  sgainat  any  hard  and  rough  body;  and  possibly  afl«r 
death  in  ranning  slTainH. 

8a»d  or  nmd  ut  tia  MIok  ef  the  iiaiJf,  alio,  aSbrdi  a  pcDba- 
Ullty  of  ImmeTiiion  dtuing  lifia,  tbr  It  Implies  like  eii'nriatioiu  of 
tbe  Sngers,  thnt  tlie  drowning-  man  grasped  at  tlie  bed  or  banks. 
Bat  if  tbe  body  remained  long  in  tlj«  Kator,  mud  or  sand  niiijl.t 
be  depotited  in  the  naili. 

Handa  clenched  and  yratpimg  aiedi  groining  in  the  liream 
«r  oa  the  banit,  nfibrd  the  strongeat  probability  of  death  by 

WaUr    in    tie    Sloniach.~The    disOTTPrj   of    water    in    the 

■tonuch  alio  aSbrds  strong  presumption  in  favour  of  destb  by 
drowning ;  HpeciHity  if  the  water  (or  olher  fluid)  oin  be  identi- 
fied with  th«t  in  which  the  body  wns  found  by  its  containing 
lesTei  of  plants  growing  on  the  banks  or  at  Ihe  bottom.  Except 
in  the  cases  presently  to  be  mentioned,  it  presupposes  gets  of  de- 
gtatilion  during  eflbrtj  to  brenthe.  It  mot,  bo'.tever,  be  admitted 
to  b«  possible,  though  very  unlikely,  thnt  the  water  might  have 
been  awallowed  a  very  short  time  before  submersion. 

The  qnantity  of  «ater  is  very  varisblej  and  depends  partly  on 
the  nmnber  of  respiratory  efforts  made  during  the  act  of  drown- 
ing, and  partly  on  the  depth  of  the  water.  In  animals  atnnncd 
before  immeraion,  as  well  as  in  these  prevented  from  rising  to  the 
■nrface.  the  stomseh  containa  no  water;  while  in  animals  free  to 
tnove  it  ia  found  to  be  in  proportion  to  the  nnmber  of  times  they 
tins. 

That  the  depth  of  water  alio  inflnenees  the  quantity  foand  in 
the  stomach  ia  proved  by  the  experiments  of  Dr.  Taylor.  Tlie 
■tomach  of  a  cat  held  two  feet  below  the  aurfare  of  the  Thnmea 
oontained  scarcely  any  water;  but  that  of  a  c«t  lowered  to  the 
depth  of  Efty-flve  feet  held  a  large  qnantity.  The  stomach  of  a 
tUrd  cat  allowed  to  rise  repeatedly  to  tlio  aurfaoe,  was  distended, 
bat  not  so  much  *t  the  one  that  had  been  lowered  to  the  depth 
of  dfty-flve  feet.     The  ctAumDu  ^eaoie  of  the  water  is,  there- 
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fi)re,  ooDBiderable ;  and  it  is  probable,  tbat  where  the  water  is 
very  deep  it  may  force  the  passage  of  the  (esophagus,  even  though 
the  animal  died  previously  to  submersion.  But  it  has  been 
shown  by  repeated  experiments  on  animals  that,  as  a  rule,  water 
does  not  enter  the  stomach  after  death.  It  appears,  moreover, 
that  water  may  enter  the  stomach  when  the  tissues  have  been 
relaxed  by  putrefaction.* 

It  is  obvious,  then,  that  water  in  tlie  stomach  is  not  to  be  con- 
sidered as  conclusive  evidence  of  death  by  drowning,  when  the 
water  is  of  great  depth,  or  when  the  body  is  far  advancetl  in 
pntrefaction.  It  must  also  be  admitted  to  be  possible  that  the 
water  might  liave  been  swallowed  immediately  previou.«»ly  to  im- 
mersion, and  possible,  also,  though  most  improbable,  that  it  might, 
as  suggested  by  Orfila,  be  maliciously  injected  after  death. 

But  though  water  in  the  stomach  affords  a  presumption  of 
death  by  drowning,  its  absence  must  not  be  taken  as  evidence  to 
the  contrary ;  for  it  is  not  pre^»ent  in  death  by  drowning  due  to 
causes  other  than  apnoea,  such  as  shock,  syncope,  concussion,  or 
apoplexy.  The  tendency  to  swallow  may  also  be  voluntarily  re- 
sisted; or  the  body  may  be,  in  some  way  or  other,  prevented 
from  rising  to  the  surface. 

On  the  other  hand,  water  may  have  entered  the  stomach,  and 
yet  not  be  found  there  after  death ;  for  if  the  head  be  allowed  to 
hang  down,  the  water  will  escape.  This  fact  also  was  proveil  by 
Dr.  Taylor's  experiments.  Again,  lengthened  exposure  after 
removal  from  the  water,  may  cause  the  tluid  in  the  stomach  to 
transude  through  its  c(xits,  and  disappear. 

The  absence  of  water  from  the  stomach,  therefore,  is  not  con- 
clusive against  death  by  drowning,  for  it  may  have  entered  the 
stomach,  and  subsequently  disappeared ;  or  it  may  never  have 
entered  the  stomach  at  all. 

Froth,  wcUer,  mud,  or  sand  in  the  Air-Passages. — Mticous 
froth. — From  experiments  on  animals  made  by  Piorry  and  Orfila, 

*  The  experiments  of  Liman  (Casper's  '  Handbacb/  toI.  ii.  p.  747,  6th 
edition),  Mem  to  throw  considerable  doubt  on  the  yalue  of  the  presence  of 
water  in  the  .stomach  as  a  sign  of  submersion  daring  life.  His  experiments 
consisted  in  submerging  the  dead  bodies  of  children  in  an  artificiul  mora«s, 
compounded  of  water  and  easily  recognisable  material.  The  bodies  were 
plaml  in  this,  some  with  the  face  upwards,  some  quite  submerged,  and  then 
taken  out  after  a  day  or  two  by  the  head  or  feet,  or  in  no  definite  manner.  Ip 
lOexpeiiments  the  material  was  found  in  the  stomach  seren  times,  and  in 
the  oBMphagus,  pharynx,  and  trachea  fourteen  times.    Neither  the  degree  of 

Ktrefttction,  nor  the  length  of  time  during  which  the  bodies  were  allowed  to 
in  the  morass,  appeared  to  influence  the  result ;  nor  did  it  matter  whether 
the  bodies  were  drawn  out  by  the  head  or  heels.    He  conu\udes  ttoia  \i\a  ex- 
periments tbat  the  occurrence  of  water  in  the  storaaoh  or  air*paua^a  \sa.^  \&« 
purely  a  post>mortefn  accident, 
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tlie  iimpnct  of  tnacooi  frotli  in  the  air-patuigH  mg  inrnred  1o 
be  dne  to  Ibe  Icidjr  ritiog  rcpcKtrdly  to  the  eurfuce  for  air.  In 
■niuuli  ki^t  entirel]'  nnder  wBter  no  froUi  «■■  foond;  and  it 
wai  b1»o  nWnt  vihen  tli«  bod;  mmiiiied  in  tlie  water  n  long 
timt,  or  was  wil^ert  to  long  cipociire  »(ler  il*  remoTsl ;  ta  bIso 
when  tbe  head  vt$  placed  dovnn-ardi.  But  Camper,  at  tbe 
leanlt  of  nitmeroni  obwrvB^on!!.  declares  that  tbcse  eiperimenls 
do  uot  admit  of  applieation  to  the  buman  rolgect.  He  found 
froth  iu  Ihe  trarhea  equally  in  those  who  contd,  and  tboee  who 
could  not,  bate  titco  to  the  anrface. — (Handbooli,  vol.  ii.  p.  S3S.) 
The  »»lne  of  tliia  mnnnu  froth  a*  eridence  of  dealh  by  drotraing 
i>  also  impaired  by  the  Diet  that  it  exiita  not  only  in  tbe  Nreral 
fbniiB  of  death  by  apnces,  but  in  death  by  ipoplei;  or  epilepiy, 
and  in  catarrhal  and  othet  Bftteliona  of  the  Inng^ 

Wtxier  ifl  lie  Lsngt. — That  water  ptnenilly  entera  the  Intips 
in  dealli  bv  drowiiini;  hna  bem  abunciantlj  (inufcl  by  fiperimenti 

nater  but  Gatid  and  mud,  and  leavea  of  plants,  bare  entered  tbe 
air-paarage*.  By  drowning  rate  in  chalk  and  water,  with  free 
access  to  tlie  air,  I  have  atver  failed  U>  obtain  eH'crtescfuce  by 
means  of  acids  in  (very  part  of  the  lunge.  (G.) 

Bat  the  value  of  this  aipn  ia  impaired  lij  the  fact  that  water 
may  enter  t))e  lung«  of  those  who  have  been  thrown  in  after 
death.  Otlila  and  I'iorry  found,  that  the  qnantity  which  thus 
ftained  admiasion  to  the  Inngs,  varied  according  to  the  position  of 
the  body,  being  large  when  it  remained  upright;  less  when 
horizontal. 

The  sn^^eation  that  water  maj  he  injtcted  afttr  death  may  be 
treated  as  a  fimcifal  reGneinent.  Bot  water  is  not  alnaya 
present  in  tbe  lungs  in  death  by  drowning ;  for,  as  in  the  case  of 
the  stomach,  if  the  head  is  placed  downwards,  the  water  floHS 
OBt.     Long  enposure,  too,  will  cauEe  it  to  transade  and  he  lost. 

Froth  at  Ike  Xoulh  and  MtiriU-^This,  too,  is  a  sign  of 
death  by  drowning;  but  open  to  all  the  objectiona  just  atuted  in 
respect  of  froth  in  the  oir.pnssages.  It  has,  indeed,  a  close  de- 
pendence on  the  exiatencc  of  froth  in  the  air-p.i3sages,  aided  by 
the  development  of  tbe  giisea  of  pntrefection  forcing  it  into  the 
fauces.     Uencc  it  is  more  common  in  aummer  than  in  winter. 

Cuiit  ani^na. — In  death  from  drowning,  whether  in  strainer 
or  winter,  the  body  eihibits  the  appcnmnoc  known  as  "  goose- 
ikin"  or  cutis  anaerliia.  Tliia  is  caused  by  the  contracted  state  of 
the  ametoret  pili,  and  is  chiefly  seen  on  the  anterior  surface  of 
the  extremities.  The  cutis  anserina  may,  however,  he  found  in 
(tenth  from  other  causes,  wv4  ^articulatly  in  cases  of  sudden  denth 
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with  nervous  excitement.  Taken  by  itself,  its  presence  does  not 
prove  death  by  drowning,  but  its  absence  would  be  a  serious  ob- 
jection to  the  fact  of  death  by  drowning  unless  other  signs  were  of 
an  nnusually  pronounced  character. 

MetracHon  of  the  Penis. — Casper  alleges  that,  in  men  who 
have  fidlen  into  the  water  alive,  and  died  by  drowning,  he  has 
almost  never  failed  to  6nd  this  appearance,  while  he  has  not  ob- 
served it  so  constantly  after  any  other  kind  of  death.^ Handbook, 
vol.  ii.  p.  236.) 

From  this  examination  of  the  signs  of  death  by  drowning,  it 
appears  that  there  is  no  single  one  on  which  entire  reliance  can 
be  placed.  But  when  several  signs  coincide,  the  probability  is 
grreatly  strengthened.  Like  the  symptoms  of  disease,  they  may 
be  of  little  value  when  taken  separately,  but  when  combined  they 
enable  us  to  form  a  safe  diagnosis.  Some  authors,  and  Orfila 
among  the  number,  have,  indeed,  thought  that  the  question.  Was 
death  due  to  drowning  ?  admits  of  no  decision ;  but  from  this 
opinion  Devergie  and  Casper  very  properly  dissent. 

It  should  also  be  borne  in  mind,  that  the  most  characteristic 

appearances  of  death  by  drowning  are  not  permanent.     In  winter 

they  may  continue  after  the  body  has  lain  from  fifteen  to  eighteen 

lays  in  the  water,  but  in  summer  they  may  disappear  as  early 

a  the  third  day.     Exposure  to  tbe  air  also  causes  them  rapidly 

)  disappear,  and  in  the  height  of  summer  a  few  hours  may  suffice 

)  dissipate  them.     Advanced  putrefaction  dissipates  all  the  signs 

'  death  by  drowning. 

The  time  that  the  body  has  remained  in  the  water  will  be  de- 
'mined  approxinmtely  by  the  signs  laid  down  at  p.  254. 
The  evidence  derived  from  the  signs  of  death  by  drowning 
oita  of  being  confirmed  or  invalidated  by  the  condition  of  the 
y  in  other  respects,  especially  by  the  presence  or  absence  of 
^arJcM  of  Violence. — With  regard  to  injuries  on  the  bodies 
nraons  fonnd  in  the  water,  three  questions  arise : — 
Were  they  inflicted  during  life  ?     2.  If  so,  are  they  such 
)  account   for  death  before  submersion  ?     3.    Were  they 
ratal,  suicidal,  or  homicidal  ? 

e  first  and  third  questions  are  fully  discussed  nnder  the 

of  wounds.     The  immersion  of  the  body  in  water  will  in- 

I  the  decision  of  these  questions,  only  in  so  far  as  the 

I  are  thereby  altered  in  appearance. 

the  Injuries  »uch  cu  to  (wcountfor  Death  before  Sub- 

\f 

9   are  five  ways  in  which  a  body  taken  froia  IYa  ^ii%L\«t 
ne  to  exhibit  murkB  of  violence.     1.   A.  man  Tna.^  >)% 
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murdered,  Dud  tlirown  into  the  water  dead ;  2.  He  tnaj  receive 
terere  injur]-  from  the  Lniids  oF  uther!  or  Limi>eir.  uid  muy  tlum 
bo  thrown  (or  throw  himself)  int«  the  water  while  still  ellve.  If 
the  injiirJeB  nre  in  the  shiipe  of  hraieca,  tliej  ma;  have  beini  caused 
8.  By  the  denth  Gtrugglei ;  i,  Bj  tome  obnucle  i|;niiut  which  the 
body  ii  borne;  6.  In  the  very  act  nf  falliog  ioto  the  water. 

1.  In  H  mnn  who  ha»  been  murdered  und  thrown  into  the 
water  dead,  wc  should  eipect  to  Hnd  all  the  signi  of  dcatli  by 
Urowning  iiLseut,  with  the  eicepljon  of  »ooh  as  mny  have  been 
caused  by  uuniinmon  depth  of  Hitter,  or  advaneod  pittrufactioa. 

2.  On  the  auppoution  thet  a  man  found  in  the  water  luul  lint 
been  levcrely  injnred  and  then  tbrown  in  nliie,  we  might  eipecC 
to  And  aigiit  of  drowning  prD|>artioDed  in  Dumber  and  diitinet- 
Txvft  to  the  Btrtnifth  still  left  after  the  violence  inflicted. 

3.  Tbe  bruises  caused  by  the  Btruggles  of  the  drowning  man 
would  not  be  ta  severe  or  extensive  ai  to  endanger  life. 

4.  The  bruises  caused  by  flied  obstacles,  aguiost  which  the  body 
might  be  borne  by  a  running  streaui,  would  not  be  strongly 
marked.  It  ii  not  likely  that  such  severu  injuries  as  dislocations 
or  fractures  could  oricinate  In  this  wny,  unless  the  obstacle 
were  in  motion — f^.  a  water-wheel. 

5.  falling  into  the  Water.— A  person  who  fulls  or  throws 
himself  from  a  height  upon  a  hnrd  l^nk  or  pier  of  a  bridge,  may 
not  only  be  seveiely  bruised,  but  sustain  such  severe  injuries  as 
flw:tures  of  the  skull  or  limbs,  and  severe  lacerated  wounds. 

Dislocation  of  the  limbs  is  a  possible  consequence  of  falling 
from  a  great  height.  Many  years  siucc,  as  stated  by  Dr.  Gordon 
Smith,  n  man  who  used  to  jump  from  the  gianipet  of  London 
Bridge  into  the  Tliames  for  a  wager,  and  had  previously  per- 
formed tba  feat  with  impunity,  sank  and  was  drowned.  Both 
amu  were  foimd  dislocated,  in  consequence,  it  is  thought,  of  his 
having  fallen  with  them  strelthed  out  instead  of  close  to  his 
(idea,  rs  wjb  hii  wont. 

Two  cases  are  also  recorded  (South'i  edition  of  Chellus's  Sur- 
gery, vol.  i.  p.  632),  the  one  of  Iracturc  of  the  body  and  arch  of 
Uie  fourth  cervical  vertebra,  the  other  of  fracture  of  tbe  body 
of  the  fiftli  vertebra,  caused  by  jumping  into  the  wntcr.  The 
deaths  were  attributed  U>  a  sudden  retraction  of  the  head  to  avert 
rolliuon  with  the  bottom. 

Tlie  medicnl  man  should,  therefore,  ascertain  whether  the 
drowned  man  fell  from  u  height;  whether  the  nnter  is  a  rapid 
stream ;  and  whether  tbe  body  was  found  near  obstacles  fixed  or 
in  tDOlion ;  and  if  there  ave  no  such  causes  as  these  to  account 
for  tlie   iiijuties  Busuiued,  ^ic  \nft^  t»\T\-j  Viasn  tbem  to  some 
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came  preceding  the  immereion.     In  bodies  found  in  shallow  still 
water,  marks  of  violence  afford  strong  presumption  of  liomidde. 

Assoming  death  to  have  been  due  to  drowning,  another  ques- 
tion ariaes— 

W€U  the  Drowning  the  result  of  Accident,  Swcide,  or  Homi- 
cide ? — This  question  is  exceedingly  diflScult  to  answer ;  for  if 
there  are  no  marks  of  violence  on  the  body,  it  is  not  possible  to 
aay  whether  the  man  fell  in,  or  jumped  in,  or  was  pushed  in ; 
and  in  re«pect  of  bodies  found  in  running  streams,  it  may  not  be 
posible  to  ascertain  at  what  point  they  entered  the  water. 

Nor  if  we  find  the  hands  of  the  drowned  man  grasping  leaves 
or  graas,  showing  that  he  had  struggled  hard  while  in  the  water, 
can  we  affirm  that  he  was  thrown  or  pushed  in  by  others. 

Nor  again,  does  the  fact  of  a  man  being  drowned  in  a  shallow 
stream  of  water  exclude  the  idea  of  homicide ;  for  if  a  strong 
man  were  to  hold  the  head  of  a  weak  or  infirm  one  in  a  basin  of 
water,  he  might  drown  him  just  as  effectually  as  in  a  deep  stream. 
On  the  other  hand,  it  should  be  borne  in  mind  that  cases  of 
soicidal  drowning  in  shallow  water,  or  in  very  narrow  spaces,  such 
as  amall  honse^astems,  do  occasionally  occur. 

It  is  evident,  from  what  has  been  stated,  that  where  there  are 
no  marks  of  violence  on  the  body,  we  have  no  means  of  determin- 
ing whether  the  drowning  was  the  result  of  accident,  suicide,  or 
homicide;  and  that  external  injuries,  to  throw  any  tight  upon  the 
question,  must  be  such  as  could  not  have  been  inflicted  by  the 
drowned  man  himself  prior  to  immersion,  or  by  the  accidental 
atriking  of  the  body  against  an  obstacle  in  entering  the  water,  or 
daring  the  death  struggle. 

There  is  one  case  which  would  at  first  sight  seem  conclusive  of 
homicide,  namely,  where  a  body  is  found  in  the  water  tied  hand 
and  foot.  Dr.  Smith,  however,  relates  the  following  case : — In 
July,  181B,  the  body  of  a  gauging-instrument  maker,  who  had 
been  missing  for  some  days,  was  discovered  fioating  down  the 
Thames.  On  being  taken  out,  his  wrists  were  found  tied  together 
and  made  fast  to  his  knees,  which  were  in  like  munner  secured  to 
each  other.  He  had  been  deranged  for  two  years.  The  cord 
¥rith  which  he  had  tied  himself  was  recognised  as  the  one  with 
which  he  nsed  to  raise  himself  in  bed.  He  was  a  good  swimmer, 
and  probably  took  the  precaution  of  disabling  himself.  The  ver- 
dict was  "  Found  drowned."  Two  similar  cases  are  on  reconl, 
one  by  Foder^,  in  which  the  hands  and  fingers  were  tied  together 
with  a  silk  riband  in  numerous  folds;  and  another  in  the  ninth 
volume  of  the  '  Annalee  d' Hygiene,'  in  which  the  feet,  wrists,  and 
neck  were  tied.    Foder^  in  the  one  case,  and  the  medical  ex- 
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aminera  (Marc,  Onichard,  &c.)  in  the  other,  gave  tlieir  opinion  in 
bvonr  of  suicide.  In  rich  aaea  as  these  it  would  be  neceamrf  la 
determine  whether  the  knota  or  fnMs  admitted  of  heing  miule 
with  the  teeth,  or  b;  an;  moremeiitf  nf  the  handi  or  limbs. 

TVeatnient  of  the  J}roKn»d. — Bofore  deacrilring  the  proper 
trentmeiit  of  the  drowned,  it  may  be  well  to  rocMll  the  fact  tliaC 
in  most  dentin  hj  drawaiiig  tbe  arase  of  death  U  npnma,  atmple 
or  iniicd;  and  that  the  means  to  be  adapted  are  thme  which 
would  be  pretcdbed  in  other  casea  of  aulTocation,  with  curtain 
obvious  modilicntiDna  inggcsted  bj  the  dpatb  baring  oocurred  in 
tbe  water.  Tbe  oontnct  of  the  water,  for  inalance,  lowen  the 
tempemture  of  tbe  akin,  and  rendera  neceisary  more  prompt  and 
snatalned  attempts  to  reahire  it.  The  lungs  and  stomaoh  ahonid 
also  be  relicTed  of  the  water  which  had  utilercd  them. 

The  following  nilM  for  the  treatment  of  the  drowned  are  in 
accordance  with  tbe  method  of  Dr.  Henry  Silvester,  which  has 
now,  by  general  consent,  token  the  place  of  that  re«)rainended 
by  Dr.  Marshal  Uall.  Send  immediately  for  blankets  and  dry 
clothing,  hut  treat  the  patient  instantly  on  the  apot,  in  the  open 
air.  First  place  the  body,  for  a  few  seconds,  with  the  face  dowa- 
wards,  tbe  head  lower  than  the  feet,  t)ie  mouth  open,  and  the 
tongne  drawn  famard;  then  turn  the  body  on  the  bsck,  place  it 
on  an  inclined  earface,  raise  the  shoulders  and  support  them,  and 
flx  the  feet.  Now  grasp  the  arms  at  the  elboivs,  draw  them 
above  the  head,  and  keep  them  on  the  stretch  for  two  seconds, 
then  rererae  the  movement  for  the  same  length  of  time,  preesing; 
the  arms  firmly  against  the  sides  of  tlie  chest.  Repent  this 
twofold  movement  fifteen  limes  in  the  minute,  till  a  spontaneons 
effort  at  respiration  occurs.  Tlien  remit  the  movements,  and 
proceed  to  promote  the  circulation  and  restore  warmth  by  firm 
(riction  and  pressure  directed  opwards,  by  hot  flannels,  hot 
bottles,  bladders  of  hot  water,  or  heated  bricks ;  or  borrow  warm 
clothing  from  tbe  bystanders.  Respiration  may  ho  promoted  by 
■melling  salts,  tickling  tbe  throat  with  a  feather,  and  by  the  alter- 
nate dash  of  cold  and  warm  water  on  the  face  and  cheat.  When 
the  respiration  is  restored,  wurm  brandy  and  water,  wine  and 
water,  tea  or  coflee,  may  be  given ;  and  the  patient  being  pot  to 
bed,  ibonld  be  allowed  to  sleeji.  Our  efforts  to  restore  life  should 
be  persevered  in  for  throe  or  four  hours,  or  till  some  certain  sign 
of  death  has  shown  itself. 

DEATH  BY  HANGING. 

In  the  five  jeara  1852-56,  191  persons  perished  by  hauginir, 

in  fn^land  and  Wiil<;t,o[  w\iom3%%'««ie'm>\esand  110  femalei. 
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Of  the  494  deaths,  451  were  ascertained  suicidal  acts,  Z9i  by 
men  and  102  by  women.  Judicial  executions  account  for  7  of 
the  deaths.  In  the  whole  five  years  only  oue  death  (of  a  child 
under  five  years  old)  was  set  down  as  an  act  of  homicide.  In 
1871,  448  males  and  100  females  committed  suicide  by  han^ng. 

As  the  cause  of  death  is  the  same  in  hanging,  strangulation, 
and  suffocation,  it  may  be  well  to  make  a  few  preliminary  obser- 
vations on  these  modes  of  death  before  proceeding  to  examine 
them  separately. 

Though  in  common  language,  death  from  any  of  these  three 
canses  is  due  to  suffocationy  this  term  has  in  medico-legal  language 
a  distinct  meaning  of  its  own.  It  means  death  caused  by  some 
impediment  to  the  respiration,  which  does  not  act  by  compressing 
the  larynx  or  trachea.  Thus  a  man  is  said  to  be  suffocated  if 
his  mouth  and  nostrils  are  closed,  or  if  he  is  prevented  from 
breathing  by  pressure  on  the  chest  or  abdomen.  Certain  noxious 
gases,  too,  are  said  to  destroy  life  by  suffocation.  The  subject  of 
suffv)cation,  then,  separates  itself  at  once  from  those  forms  of 
death  (hanging,  strangulation,  and  throttling)  in  all  of  which 
pressure  is  exercised  on  the  air-tube  and  throat. 

The  most  simple  cause  of  death  is  throttling^  or  direct  pres- 
8ure  on  the  trachea  with  the  fingers.  Here  the  cause  is  obvious ; 
it  is  the  same  as  in  many  cases  of  drowning;  the  same  as  in 
suffoctition — viz.,  apnaa  (asphyxia).  Death  takes  place  from  the 
mechanical  hindrance  to  respiration.  But  the  causte  of  death  is 
not  so  clear  when  the  entire  circumference  of  the  neck  is  subject 
to  pressure ;  for  in  this  ca»e  not  only  the  larynx  or  trachea,  but 
the  blood-vessels  also  suffer.  In  some  instances  both  air-tubes 
and  blood-vessels  are  implicated ;  in  others  the  air-tubes  suffer 
compression  and  the  vessels  escape;  in  others,  again,  the  air- 
tobes  escape  and  the  vessels  sustain  all  the  pressure.  The  re:$pi- 
ration  and  circulation  are  most  completely  impeded  when  a  cord 
is  fixed  round  the  lower  part  of  the  neck,  so  as  to  embrace  the 
trachea,  and  the  large  vessels  at  their  entrance  into  and  exit  from 
the  chest ;  or  when  it  is  applied,  or  drawn  by  the  weight  of  the 
body,  beneath  the  lower  jaw.  Both  functions  are  less  interfered 
with  when  the  cord  is  fixed  directly  over  the  larynx,  as  the  pro- 
jections of  the  OS  hyoides  and  thyroid  cartilage  afford  some  pro- 
tection to  the  windpipe  and  blood-vessels. 

This  variation  in  the  position  of  the  ligature,  and  in  the 
pressure  which  it  exercises  on  the  organs  of  respiration  and  circu- 
lation respectively,  explains  the  difference  in  the  length  of  time 
required  to  destroy  life  in  all  those  cases  in  which  death  does  w^t 
take  place  instantaneously  from  injury  to  tVie  sp\t^  cot^\  «kA 
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the  timiiltancous  eomprcHion  of  the  air-tube  Kiid  blood-rsaaala 
gives  rise  to  the  question,  wbethar  the  prewore  on  the  air-tube 
or  DU  the  blooil-vvsiels  is  the  immediate  canae  of  death.  In  other 
wonla,  i»  dentil  cniued  by  apiuia,  or  by  apople^  ! 

It  WHi  formerly  the  general  belief  tlmt  death  wna  due  to 
apoplifrp  :  and  this  opinion  wiu  not  unreatonnble,  for  it  iB  veil 
known  tlmt  mere  prcnute  villi  Lbe  fingere  on  the  enrotld  artery 
will  caOBH  Bleep,  by  checking  tbe  supply  of  blond  to  Che  brun,  nnd 
tlut  npopleiy  is  often  brought  on,  in  persons  predisposed  tutbat 
dia<aw>,  by  the  pressure  of  a  cravat  iropeding  the  return  of  blood 
through  tbe  veins.  Thst  opapleiv,  therefore,  may  be  brought 
■boot  by  pressure  bn  tbe  large  Uood-vesscU  Is  not  to  be  doubted, 
but  the  question  stiU  recurs — in  those  cases  of  sngpensioa  or 
■tmngulntion  in  which  the  air-lube  and  blood-vessels  are  mmuU 
taneomW  compressed,  to  wliich  of  the  two  premurps  i*  diaifh  lobe 
Bttribnl^  ?  Hotli  cnnscs  doubtless  contrihnt<>  lo  the  fiital  rcralt. 
but  tbe  stoppage  of  tbe  respiration  is  certainly  the  essential  cauw ; 
for  death  by  apntea  would  be  much  more  speedily  and  certainly 
induced  by  a  complete  or  partial  stoppage  of  the  breathing,  than 
fatal  apoplexy  by  tbe  complete  or  partial  arrest  of  the  circulation. 
But  an  appeal  may  be  made  to  Dctuiil  experiment  for  the  deciuon 
of  this  question.  A  u*^  was  suspended  by  tbe  neck  with  a  cord, 
an  opening  having  been  previously  made  in  the  trachea  below 
the  place  where  the  cord  wsB  applied.  After  hanging  for  about 
tbree-qUHVters  of  an  hour,  during  which  time  the  circulation  and 
breathing  went  on  as  usual,  tbe  animal  was  cut  down,  and  did 
not  appear  to  have  suffered  materially.  The  cord  was  then  shifted 
below  the  opening  into  the  trucbes,  so  as  to  stop  the  ingress  of 
air  into  the  lungs;  nnd  tbe  animnl  being  again  suspended,  was  in 
a  few  minutes  quite  dead.*  In  this  experiment  the  compression 
of  the  vessels  was  probably  less  than  it  would  be  in  many  cases  of 
death  from  banging  in  the  human  subject,  in  which  tbe  violence 
employed,  the  height  or  tbe  full,  and  the  weight  of  the  body  eom- 
bine  to  tighten  the  cord,  and  thus  exerdso  the  strongest  pressure 
on  the  vessels  as  well  as  on  the  nir-tiibe. 

A  similar  operation  on  the  human  subject  is  descrilied  by 
Smith  ,t 

"  A  man  of  the  name  of  Gordon  was  executed  at  Tyburn,  in 
April,  1733.  Mr,  Chovet  having  by  frequent  experiments  on 
dogs,  discovered  that  opening  the  windpipe  would  prevent  tb« 
fatal  conscqnences  of  the  bnltcr,  undertook  to  save  Gordon,  and 

*  -Cyclop] 
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accordingly  made  an  incision  in  his  windpipe,  the  effect  of  whicli 
was,  that  when  Gordon  stopped  his  mouth,  nostrils,  and  ears  for 
some  time,  air  enough  came  through  the  opening  to  allow  of  the 
continuance  of  life.  When  hanged,  he  was  observed  to  be  alive 
after  all  the  rest  were  dead;  and  when  he  had  hung  three- 
quarters  of  an  hour,  being  carried  to  a  house  in  the  Tyburn  road, 
he  opened  his  mouth  several  times  and  groaned ;  and  a  vein  being 
opened  he  bled  freely."  But  these  were  the  only  signs  of  life. 
Dr.  Smith  attributed  the  want  of  success  to  the  great  weight  of 
the  man,  coupled  perhaps  with  the  insufficiency  of  the  opening 
into  the  trachea.  It  is  obvious  that  the  same  results  would 
happen  if  an  equal  presedire  by  strangulation  were  substituted  for 
the  weight  of  the  body. 

It  appears,  then,  that  when  the  windpipe  and  the  large  blood- 
vessels suffer  compression,  death  may  be  attributed  to  apncea; 
that  when  the  respiration  is  free,  or  but  slightly  affected,  pressure 
on  the  vessels  may  cause  death  by  apoplexy,  but  more  slowly ; 
and  that  when  respiration  and  circulation  are  both  impeded, 
both  may  contribute  to  the  fatal  result,  though  the  hindrance  to 
the  respiration  is  the  more  efficient. 

It  has  been  suggested  that  the  immediate  cause  of  death  in 
hanging  and  strangulation  is  pressure  on  the  nerves  which 
subserve  the  function  of  respiration;  but  as  such  pressure  docs 
not  prove  fatal  till  the  lapse  of  many  hours,  this  explanation 
must  be  rejected. 

Having  now  examined  the  questions  common  to  death  by 
hanging  and  by  strangulation,  the  subject  of  death  by  hanging 
may  be  resumed. 

Death  takes  place  very  suddenly  in  certain  cases  of  suspension, 
either  from  fear  producing  syncope  as  in  some  cases  of  drowning, 
or  from  injury  to  the  spinal  cord  by  luxation  of  the  cervical 
vertebrffi,  fracture  of  the  odontoid  process,  or  rupture  of  the 
intervertebral  substance.  These  injuries  to  the  spine  being 
caused  either  by  the  fall  of  the  body  from  a  height,  or  by  a 
rotatory  motion  given  to  the  body  at  the  moment  of  the  fall. 

Death  by  hanging  takes  place,  then,  in  different  ways  and  at 
different  intervals  of  time.  The  more  speedy  deaths  may  be 
traced  to  injury  of  the  spinal  marrow  above  the  origin  of  the 
nerves  of  respiration,  and,  more  rarely,  to  syncope  from  fright. 
Next  in  point  of  rapidity  will  be  death  from  apncea,  and  the  least 
rapid  that  by  apoplexy. 

We  are  not  without  information  as  to  the  sensations  that 
aooompony  death  by  hanging.  Suicides  saved  from  deatV\,  «xv^ 
philoBopben  who  have  instituted  experiments  on  t\iem«e\\«&>\v'»N^ 
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both  emtribabcd  aomBtlnnfi;  to  our  knowledge.  It  ippmrs  Ulftt 
these  •enHBtiDTis  are  Dot  ulwnya  the  nnie ;  and  the  diffi^reniw 
probabl;  depends  on  the  various  degrees  in  wliicli  the  wiadpipo 
■nd  blood-VMSi'ls  are  rompresieil.  Some  hnve  retained  no  reoul- 
leotion  of  what  happened  to  them;  others  were  cBnaeious  of 
sudden  loss  of  sense  and  motioa ;  iu  otben  a  deep  sleep  was 
ushered  in  by  daaliea  of  light,  b;  a  bluiah  flame,  b;  brilliaiit 
circle*  of  colours,  or  bj  more  definite  ocnblr  illasioiu,  nocompnnicd 
by  hissing  or  singing  iu  the  eart.  In  other  instances  tlie  sensa- 
tions are  stated  to  have  been  extremel.r  plcaaarahle.  though  of 
short  dnralion.  These  sensntions  resemble  those  CliaC  orcar  iu 
caaee  of  disordered  cerebral  circulation,  and  those  that  uiher  ia 
the  fits  in  flome  cases  of  epilepsy. 

But  it  is  only  in  cnses  of  suicide  that  these  pleunnble  senn- 
tious  mjtiiifest  tliem^^lvus.  In  homicidal  rsees,  when  mneh  vio- 
lence ii  used,  the  ooantonaoce  expresses  goffering ;  the  eyes  are 
briUiant  and  staring,  and  seem  to  be  bursting  from  their  sockets; 
and  the  eyelids  ap?n  and  injected;  the  tongue,  swollen  and  livid, 
is  iijrced  atrainet  the  teeth,  or  more  or  less  protruded  from  Che 
month,  and  compressed  or  torn  by  the  contracted  jaws ;  tlie  lips 
are  swollen  and  the  month  distorted;  and  blood,  or  ■  hloody 
froth,  hangs  about  the  mouth  and  nostrils ;  the  arms  are  stiff, 
the  bands  livid,  and  the  fingers  so  forcibly  closed  on  the  palm  as 
to  force  the  nails  into  the  tlesh ;  and  the  convulsions  are  so 
violent  as  even  to  cause  the  expulsion  of  the  conlents  of  the 
bowels,  and  to  produce  erection  of  the  penis,  with  expulsion  of 
the  urine,  semen,  or  prostatic  lluid.  The  circumscribed  rose  or 
violet  discolorationa  on  tbe  trunk  and  extremities  common  to 
all  oises  of  death  by  apncea  are  strongly  developed;  the  course 
of  the  cord  is  distinctly  indicated  by  a  well  marked  bruise,  or  by 
some  of  the  appearances  presently  lo  be  described ;  and,  on  dis- 
section, the  muscles  and  ligaments  of  the  windpipe  are  found 
stretched,  bruised,  or  torn,  and  the  Inner  coats  of  the  carotid 
arteries  sometimes  divided. 

The  internal  appearances  are  those  of  well-marked  apncea. 
The  Inngs  are  sometimes  distended  with  air,  sometimes  collapsed. 

Two  principal  meilico-legnl  questions  arise  in  regard  to  persona 
found  hanged.  1,  Did  the  3uspi;n9[on  take  place  during  life,  or 
after  death?  and,  2,  Was  the  hanging  accidental,  suicldid,  or 
homicidnl  ? 

1.  Did  the  luiptniion  take  place  during  life,  or  after  death  I 

The  points  most  worthy  of  attention  as  bearing  on  the  solution 
of  this  question  are: — Tke  mitrk  of  the  cord;  The  appearaiiee 
of  the  coittdewmce  I   Tfi*!  poiition  anrf  itate  of  tita  longrte ;   The 
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eonditiam  of  ike  genital  organs;    and    The   expulsion   of  the 

The  Mark  of  the  Cord, — The  appearances  on  the  neck  dae  to 
mspeusion  daring  life  are  by  no  means  uniform.  The  homicidal 
cmiei  involving  strong  stmggles,  the  neck  sustains  great  injury, 
marked  by  the  braised  skin,  and  the  torn  state  of  the  subjacent 
pvifl;  bot  in  jadidal  and  suicidal  hanging  much  less  injury  is 
done  both  to  the  surface  and  to  the  deeper-seated  parts. 

In  those  cases  (both  judicial  and  suicidal),  in  which  the  position 
of  the  cord  is  mainly  determined  by  the  weight  of  the  body,  it 
follows  pretty  closely  the  line  of  tlie  jaw-bone,  and  there  is  an 
obliqoe  indented  mark,  of  the  colour  of  a  recent  bruise,  on  the 
fore  pan  of  the  neck,  and  yellowish  brown,  as  if  from  a  singe, 
towards  the  angle  of  the  jaw.  The  bruise  may  correspond  with 
the  whole  breadth  of  the  ligature ;  or  there  may  be  a  deep  groove, 
bordered  by  two  discoloured  lines.  The  mark  varies  with  the  size 
and  texture  of  the  cord,  being  less  distinct  when  a  soft  material, 
raeh  as  a  handkerchief,  is  used,  than  when  a  hard  ligature,  such 
as  A  rope,  is  employed.  When  the  material  is  hard  and  resisting, 
the  number  of  timra  that  the  ligature  has  been  passed  round  the 
neck,  and  the  material  of  which  it  consists,  are  clearly  displayed. 
Bat  in  many  cases  of  judicial  and  suicidal  hanging,  the  mark  of 
the  rope  consists  at  first  of  a  simple  depression  without  any  change 
of  colour,  oblique  if  due  to  the  weight  of  the  body,  horizontal  if 
firmly  fixed  round  the  neck.  After  the  lapse  of  several  hours, 
the  rope-mark  assumes  a  light-brownish  tint,  and  if  an  incision 
be  made  into  the  skin  the  cellular  membrane  is  found  strongly 
compressed,  so  as  to  form  a  shining  white  band.  Sometimes  the 
pressure  is  not  equal  on  the  two  sides,  or  the  back  of  the  neck 
escapes.  ^Sometimes,  also,  the  pressure  is  lessened  by  the  beard. 
The  countenance,  as  will  be  presently  more  fully  stated,  is  at  first 
pale  and  its  expression  natural,  and  it  is  not  till  several  hours  have 
elapsed,  that  it  assumes  a  livid  tint,  and  still  longer  before  it  wears 
t  bloated  appearance. 

In  a  case  of  judicial  hanging,  in  which  the  cord  was  removed 
•oon  after  the  body  had  been  cut  down,  we  observed  merely  a 
depressed  circle  on  the  fore  part  of  the  neck,  and  a  slight  exco- 
riation, with  a  burnt  appearance  over  the  angle  of  the  jaw.  In 
a  case  of  suicidal  hanging  with  a  small  rope  tied  firmly  round  the 
oedc,  which  was  removed  without  delay,  there  was  a  white 
depressed  line  deeper  at  the  back  of  the  neck  than  in  front,  and 
■ssaming  a  dosky  hue  after  the  lapse  of  several  hours.  The 
itrands  of  the  rope  were  distinctly  marked,  bat  there  waa  vi^ 
Bcchymosis  on  any  part  of  the  oeck.     In  another  caAO  oi  «\xvcidk»\ 
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han^iiK  >  latnX  lieprvatd  clracoUte-ooloiired  band  romplplclj 
mrrooniied  tlie  nwk,  ouil  TOms9)ioniled  lo  the  rope  of  coir  whiiti 
had  been  nud. 

The  BppoiinnceB,  tlim.  prodiued  by  the  rord  in  ram  of  linn^;- 
iag  during  life  are  not  alwuys.  the  mme  -.  in  aotae  cuks  there  i> 
■  well-nnrkcd  bruise  areachymMii,  in  otbcn  an  indentation  Kit]j< 
oat  diacnlorstion,  and  b  copdented  itate  of  the  mlimtatieoD* 
tLHaef.  rGHnnbiiDg  old  purliinait ;  in  others,  aptin,  &  hard 
depresMd  (-hoculBte-ooloored  line  (  anil  these  mirk*  limited  to  thr 
fore  part  uf  the  neck,  ranj  !«  combined  ot  the  angle  of  the  jaw 
with  a  singed  appearance.     The  cuticle  ma;  also  be  nbraded  lierr 

Till'  .!■■.-■■    ■!.   -     .■■,|.-    ■        -■.    -.-.■; .■■   .  nl 

dm;,.  1  in 

general  will  of  course  hold  Rood  with  respect  to  thia  partioolar 
form  of  braise.  Accordingly  Orfila  proved,  by  eiperimenla  on 
the  dead  body,  tliat,  up  to  eighteeo  hours  ntter  death,  predaelji  the 


same  appeonincpi  may  be  produced  an  in  suspension  during  life  ; 
Devergie  hna  produci'd  the  parchment -like  condition  of  the  skin 
and  subjacent  cellnUr  tissue,  as  well  as  the  ecchymosed  appear- 
ance bounding  the  depre^siiin  ;  and  Casper  sums  up  the  results  of 
a  long  series  of  ciperiments  by  the  romarkshle  atalement  "  that 
any  ligature  with  which  any  body  may  be  suspended  or  strangled, 
not  only  within  «  few  hours,  bnt  even  days  after  death,  e^Mcially 
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be  fbrdblf  polled  doimwirdi.  may  produce  a  murk 
oUu*  to  that  which  u  obierved  in  most  of  tbow  b&uged 
;"  mud  he  adds  that  he  ha>  beea  convinced  by  hin 
(  that  tie  mari  of  ilu  cord  ii  a  purely  cadaeeric 
fc     (Handbook,  vol.  ii.  p.  173.) 

th(He  confideot  statemeDti  of  Casper,  based  npon 
ximeDtB  aad  livgo  eiperience,  1  ilionld  have  attached 

to  the  diuk  depreued  chocolate-coloored  line  which 
red  in  one  cue  oF  suicide,  accompanied  by  *o  con- 
odition  of  skin  that,  when  cut.  it  resembled  closely  the 
rawn.  Tti»  appearance  of  the  neck  ii  well  shown  in 
ing  (Sg.  31)  taken  Irom  a  photograph,  which  also 
9  reinlla  of  an  eipeiiment  made  with  tlie  same  cord 
i«d  in  the  suspension.  This  was  fiutened  tightly  round 
a  hour  of  the   dentil  and  ..,     „ 


t  20  b 


The  r 


pea.  Thii  mark  did  not  deepen 
bj  exposure.  The  only  other 
worthy  of  note  was  (he  deep 

t  oolaui  of  the  enrs. 

ide  had  attached  a  neckerchief  to 

ind    through   the  loop  he   bad 

mall  rope  of  eoir,  by  which  be 
himself.     He  bod  climbed  on  to 

lid)  he  kicked  from  under  hjm. 

arly  touched  the  floor  of  the  cell. 

•at  ill  those  cases  in  which  the 

:ha  cord  is  les>  distinct  and  not 
nduaive,  bu  eiammation  of  the 
'Uh  the  skin  may  enable  us  to 
b  conlidencii.  A  considerable 
blood,  a  rupture  of  the  trachea, 
on  of  its  cartilagei,  H  dislucation 
me,  a  division  of  the  coHts  of  the 
;  indeed,  any  evidence  of  great 
rould  furnisli  a  strong  probability 


life,   c 


ble  straogulAtioi 

•f  tka  CatnteiviiK!*. — In  death  by  hsngint;,  tiW^m 

r  smciilBl,  the  counteusace  is  vtuaUy  palo,  acA  \hA  «i- 


S96  HEATH  bt  bisging.  ^^ 

prvnion  DHtnral.  But  tliin  pallor  of  the  fitoe  ia  fullowpd.  after  n 
few  liours,  hy  a  livid  lino  of  the  lips,  eyelids,  eors,  anil  fiice  peno- 
rally ;  nnd,  after  ■  itill  longer  intcrvHl,  bv  d  mnrkod  eotigestkii 
of  the  conDtennTice.  There  is  nnthin^c  in  the  exprcuion  nr  coloor 
of  the  fncMj  to  show  thst  iimpenmon  took  pliiPe  during  life  or  »fter 
death ;  bat  if  the  veaapli  of  the  head  and  face  are  found  hq^hl; 
con([ested  in  a  bodir  n^reutly  cut  down,  there  is  a  probability  of 
aoapenMon  during  life ;  fiir  aDspemion  after  drath,  thonirh  it  might 
produce  discoloration  of  the  neck,  could  not  cause  torgeBceiice  of 
the  veaxeli  of  the  head  and  fnce. 

Pmilion  and  State  of  the  Tongue, — Ttif:  sune  injected  and 
■wollen  ctnte  of  the  base  of  the  tongue,  with  or  without  protru- 
■ion,  which  occurs  in  other  (ormt  of  denth  by  apniea.  occurs  also 
ill  death  by  banging,  and  aflprcU  a  strong  probjtbility  of  saspen- 
(ion  during  life. 

Slate  nf  the  Oenilal  Orgaui. — Tlie  genital  organs  of  both  seiCs 
are  affected  in  death  h;  hanging.  In  the  female,  rednen  of  the 
labia  and  diachni^e  of  blood  have  been  occaBiooally  noted,  and  in 
the  male  a  more  or  less  complete  state  of  erection  of  the  penis 
with  diachRi^e  of  urine,  of  mnciw,  or  of  the  prostatic  flnid.  ix 
present  in  at  leest  one  case  in  three.  There  may  also  be  discharge 
from  the  urethra  without  erection.  Bot  it  must  be  borne  in  mind, 
that  these  nppearanrea  in  the  genital  oigans,  when  they  dooccnr, 
are  not  chHtocteriatic  of  death  by  hanging  or  strangulation,  for 
they  have  been  obferved  in  otlier  forms  of  yiolent  and  sudden 
death,  BS  in  fatal  gun-shot  wonnds  of  the  brain,  and  of  the  large 
vessels,  and  In  poisoning  by  prossic  acid. 

This  sign  Ihcn,  when  present,  is  of  coneiderahle  importance,  fiir 
it  is  strictly  vital,  and  afTords  a  sure  proof  of  violent  and  sadden 
death ;  and  if  combined  with  cliararterlstie  eitemal  signs  and 
internal  appearances,  of  death  by  hanging.  On  the  other  hand, 
the  absence  of  erection  and  emission  is  no  evidence  that  death  was 
not  due  to  this  cause. 

Expultion  0/  Ue  Fatei. — This  happens  in  about  one-foorth  of 
the  cafes  of  deiith  by  hanging;  but  as  it  also  occurs  in  other  forms 
of  sudden  or  violent  death,  it  needs  lo  be  conSrmed  by  charac- 
teristic appearanres,  eitemal  nnd  internal. 

3.  Aceident,  Suiridt,  or  Somieirf?.— Accidental  hanging  Is  »erj 
rare.  One  case  is  given  by  Gordon  Smith  : — It  was  that  of  a 
girl  who  waa  awlnging  in  a  brewbouse.  and  near  the  rope  used  by 
her  for  that  purpose  was  another  for  drawing  np  slaoghtered  sheep. 
In  the  course  of  the  eierdse  her  head  got  through  a  nooseof  this 
second  rope,  by  which  she  was  pulled  ont  of  the  (wing,  and  kept 
niapcnded  at  a  cousiderftUe  ^^gVi^..  imV^  tW  ^od.    Dr.  Tajlor  alio 


it: 
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relates  a  case  communicated  to  bim  by  one  of  his  pnpils  : — A  boy 
ten  years  old  had  been  amusing  himself  by  fastening  a  piece  of 
plaid  gown  to  a  loop  in  a  cord  suspended  from  a  beam  in  the  room. 
In  the  act  of  swinging  he  raised  nnd  turned  himself,  when  the 
loop  of  rope  suddenly  caught  him  under  the  chin,  and  sus* 
pcnded  him  until  life  was  extinct.  A  playmate  witnessed  the 
occarrence. 

With  the  exception  of  a  few  cases  of  this  elass,  in  which  the 
mode  of  death  is  obvious,  the  question  under  consideration  is 
narrowed  to  this :  Was  the  hanging  suicidal  or  homicidal  ?  The 
figures  of  the  Registrar- General  show  that  the  probability  is 
always  strongly  in  favour  of  suicide;  and,  for  obvious  reasons, 
banging  is  a  mode  of  death  which  a  murderer  is  not  likely 
to  select.  It  presupposes  a  great  disproportion  of  strength 
between  the  murderer  and  his  victim,  or  a  combination  of  two  or 
more  persons  against  one.  The  solitary  ascertained  case  of  homi- 
cide in  the  five  years  1852  to  1856,  was  committed  on  a  young 
child. 

There  would  be  nothing  in  the  appearance  of  the  body  itself, 
beyond  the  marks  of  a  severe  struggle,  to  distinguish  the  homi- 
cidal from  the  suicidal  act ;  but  if  a  man  were  found  suspended 
at  a  height  from  the  ground  which  he  could  not  by  any  possibility 
have  reached,  and  with  no  object  near  on  which  he  could  have 
mounted,  we  must  conclude  that  he  was  suspended  by  another. 

It  was  once  supposed  that  a  man  found  with,  the  feet  or  some 
part  of  the  body  touching  the  ground  was  more  likely  to  have 
been  hanged  by  another  than  by  himself;  but  careful  observation 
has  shown  this  to  be  an  error,  for  suicides  have  been  found,  not 
only  with  the  feet  touching  the  ground,  but  with  the  knees  bent 
and  raised  from  the  ground,  or  in  such  postures  that  death  must 
have  been  produced  by  leaning  forcibly  forward  so  as  to  com- 
press  the  windpipe.* 

As  in  most  of  the  cases  in  which  the  body  touches  the  ground 
the  cord  would  not  be  so  put  on  the  stretch  as  to  give  it  its  usual 
oblique  position,  there  would  be  no  difference  between  such  cases 
and  cases  of  strangulation,  except,  perhaps,  that  in  the  latter  the 
mark  would  be  more  distinct,  and  would  embrace  a  greater  por- 
tion of  the  neck. 

The  marks  of  violent  struggles  on  the  clothes  or  person  of  the 
deceased,  or  of  severe  injuries,  would  justify  a  suspicion  of  homi- 
cide ;  but  as  severe  and  extensive  injuries  have  been  known  to  be 

*  A  great  many  cases,  in  which  the  bodies  of  suicides  were  found  placed  in 
evf  Tj  possible  attitade,  are  given,  iUastrated  by  cngraTiDgs,  in  an  iiilei«iXvci% 
paper  in  the  fifth  volume  of  the  *  Amiales  d'Uygi^ne.' 


88b  deatu  u?  sTitAXGuuTiox.  ^H 

pnxlarad  hj  a  uiicide,  and  sliglitor  ityuries  mil]'  take  plnoe  aod- 
ilentnlly,  Uii>  oriterion  muat  he  naad  witb  caution. 

It  mfly  be  well  to  add  thut  pflnoiu  fouad  flQa^iendtid  hnvo  boen 
pre^'iniMl;  killed  bj  atruignUtioa  or  bj  other  violcnci^,  or  bj 
jioiBon. 

DEATH  BY  STRANGULATION. 

Tliis  mode  of  death  ii  rare  compared  witb  deatb  by  haugingr. 
It  »i!cooiite  for  50  denthi  in  the  jenr,  of  which  37  in  males  nnd 
13  In  femulea.  Only  hilf  of  theao  Jenths  were  uccrtaincd  Co  be 
luieidnli  of  which  30  in  male*  and  5  ia  females.  Homicide  by 
■trsnguIatiOD,  though  marh  more  conimoa  than  by  BngpeDaiou,  is 
rue  in  edulta,  bnt  common  in  childrsn. 

Dentb  by  itmnBaUtion  diOera  from  death  by  hanging  only  in 
the  tact  thnt  the  budy  is  not  iuspcnded ;  but  tome  of  the  mws  of 
Buieidal  bnng-ing  in  which  the  Imdj  tnudies  the  tn'ouiid  might 
witb  eqani  propriety  be  ««t  down  to  strangahition. 

StningiitatiOD  is  nsnally  effected  by  the  uniform  pre^mre 
of  a  ligiiture  roimd  the  neck;  but  in  rare  instances  saine  liard 
substance  is  introduced  into  the  folds  of  the  ligature,  and  placed 
over  the  windpipe. 

From  t1ii9  distinction  between  death  by  hanging  and  death 
by  strangulatJOD,  it  follows  that,  as  a  rule,  the  miirit  on  the 
neck  will  differ  in  the  two  eases,  being  oblique  and  high  in  the 
nock  in  death  by  hanging,  circular  and  low  down  in  death  by 
strangulation.  From  this  general  rule,  however,  those  cases  ol 
banging  must  be  eicepted  in  which  the  cord  is  flrmly  fixed,  and 
those  in  which  the  body  touches  the  ground ;  and  those  rare  cases 
of  atrangulation  in  which  the  ligature  happens  to  be  fixed  some- 
what obliquely.  Ttie  mark  in  bunging,  therefore,  may  happen  to 
be  circular,  and  that  in  strangulation  more  or  less  oblique.  The 
introduction  of  a  foreign  l>ady  into  the  fiilds  of  the  lignture  would 
be  indicated  by  the  greater  size  and  distinctness  of  the  bruise  over 
the  windpipe. 

Another  dlS'ercnce  between  stranguhition  and  hanging  ia,  that 
in  strangulation  much  more  force  ia  need;  benco  the  mark  on  the 
neck  will  be  more  distinct,  and  the  injury  to  the  subjacent  parts 
greater;  and  this  will  be  especially  tbo  case  in  homicidal  strangu- 
lation, for  the  murderer  generally  uses  unnecessary  violence. 

The  same  questions  arise  in  respect  of  strangulation,  as  of 
hanging — vii,  1.  Wai  dralh  caasfd  by  ttntngulalioH  ?  2.  Wat 
the  tlrangvlaliiin  aecidealal,  suicidnl,  or  komieidal  ? 

1.  Wat  death  canted  bg  Slratii/atalion  l^k.  cord  applied  a  few 
hours  after  death  would  not  produce  that  amount  of  bruise  which 
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would  result  from  iU  application  daring  life ;  and  the  tnrgesoence 
cf  the  coantenance,  as  well  as  the  characteristic  post-mortem  ap- 
pearanoeBy  would  be  wanting.  It  is  only,  therefore,  in  suicides, 
and  in  the  scarcely  conceivable  case  of  slight  force  being  used  by 
the  murderer,  or  death  taking  place  suddenly,  from  shock  or 
syncope,  that  the  appearances  produced  by  a  cord  applied  during 
fife  could  resemble  those  due  to  its  application  after  death.  The 
aame  observations  apply  to  direct  pressure  on  the  windpipe.  As, 
moreover,  hanging  is  known  to  be  the  wore  common  suicidal  act, 
the  murderer  is  not  likely  to  hide  the  real  mode  of  death  by 
simulated  strangulation.  It  is  much  more  probable  that  having 
sfcrangled  his  victim,  he  would  try  to  conceal  the  real  mode  of 
death,  by  suspending  the  body  or  placing  it  in  a  position  sug- 
gestive of  suicide. 

In  the  well-known  case  of  Bartholomew  Pourpre,  the  deceased 
was  first  strangled  and  then  suspended,  and  the  mark  of  the  cord 
was  found  at  the  lower  part  of  the  neck,  while  the  teeth  knocked 
in,  and  the  bloody  mouth,  showed  the  violence  that  had  been  used. 

The  murderers  of  Sir  Edmondbury  Godfrey,  after  strangling 
him  near  Somerset  House  with  a  twisted  handkerchief  applied 
with  great  force,  concealed  the  body  for  a  time,  and  then  carried 
it  to  Isling^n,  threw  it  into  a  ditch,  passed  his  own  sword  through 
him,  and  laid  his  gloves  and  other  articles  of  dress  on  the  bank, 
so  as  to  create  the  belief  that  he  had  committed  suicide.  The 
absence  of  blood  from  the  wound,  though  the  sword  had  passed 
through  the  heart,  exdted  suspicion,  which  was  fully  confirmed 
by  the  discovery  of  a  bruise,  an  inch  broad,  extending  round  the 
neck,  and  a  fracture  of  the  cervical  vertebree,  which  rendered  the 
neck  80  flexible  that  it  could  be  turned  from  one  shoulder  to  the 
other*  The  face,  which  during  life  was  remarkably  pale,  was  livid 
and  suffuHed,  and  the  eyes  bloodshot. 

2.  Accident,  Suicide,  or  Homicide. — That  strangulation,  like 
hanging,  may  be  accidental,  is  proved  by  the  following  cases : — 

An  ingenious  young  man,  having  nearly  lost  the  use  of  his  arms, 
was  in  the  liabit  of  moving  a  heavy  weight  by  a  cord  attached  to 
it  and  passed  round  his  neck.  One  morning,  soon  after  having 
retired  to  his  room,  his  sister  found  him  sitting  in  a  chair  quite 
dead,  with  the  cord  twisted  round  his  neck.  The  deceased  must 
have  attempted  to  move  the  weight  in  the  usual  way,  but  it  had 
slipped  behind,  and  so  strangled  him.     (Smith.) 

In  July,  1839,  Elizabeth  Kenchan,  an  extremely  dissipated, 
drunken,  and  disorderly  woman,  went  to  bed  intoxicated,  with 
ber  bonnet  on,  and  in  the  morning  was  found  strangled  m  \\a 
itriDgs.    She  bad  fallen  oat  of  b«d,  her  bonnet  Wam«  ^i.^ 
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betwGEn  tlie  bc<l(t«ad  and  tbe  wall,  and  ibe,  being  too  dmnlc  to 
loosen  tlie  itringi,  wu  strangled. 

In  B  few  csBH,  th«ii,  d»th  by  gtrungiiiiilion  liat  been  dne  to 
lecidcr.t;  bat  if  we  liave  roiivinced  ourselves  that  doth  did  not 
tate  plaee  in  this  way,  tbe  quettion  is  imrmwed  to  the  alter- 

Saiciiif,  or  Hoaiade. — Strin^-uli'tion  eppcirs  lo  lie  b  itniddal 
■ct  in  rIuuL  linir  tbe  recorded  ouei.  At  it  it  difficult  Tot  ■  man 
to  (tringlc  himself  bj  the  preunrc  of  hit  bnndi  even  witb  the 
■id  of  a  Ijgntare,  Eome  nieclianical  «>nlriTani«  is  a^uall?  resorted 
to.  lu  one  case  (OrBl«),  two  cravats  were  twisted  ae»eral  times 
round  the  neck ;  in  indtliti  (Dualop),  ■  Malay  lued  s  aninll  stick 
for  the  same  purpose;  in  a  third  case,  the  tinndle  of  a  pot  nas 
used.  In  Ibe  year  1B38  a  Mr.  Wntpon,  aged  88,  strangled  him- 
•elf  bv  jilaclHg  a  poker  throuch  the  tie  of  ha  nti-ktri-hief  and 
twisting:  it  roni'd  and  roaud. 

Stranguhition  by  pressare  of  Lbe  hand  on  the  trachea  (throt- 
tling) inny  be  safely  assnmed  to  be  homicidal,  as  in  the  following 
case.  A  robust  man,  on  some  slight  provotaliou,  seiied  another 
by  the  cravat,  and  pressed  him  firmly  against  a  wall  till  he  was 
dead.  On  cinmining  tbe  body,  the  face  was  found  livid  and 
awollen,  jnd  the  features  distorted;  and  there  was  considerable 
diacoUiralion  and  depression  where  the  pressure  had  been  applied. 
There  were  witneKsea  to  the  act,  and  tlie  man  was  proved  to  be 
insane.     (Case  at  tbe  Chester  Asiizes,  April,  1836.) 

An  nnsnrcesifnl  attempt  to  attribute  death  to  accidental  throt- 
tUng  was  made  in  1763,  in  tbe  well-known  mse  of  Beddingfleld. 

He  was  found  dead  in  bis  bed-room,  and  his  wife  and  man- 
fervant  were  charged  with  the  murder.  The  medical  testimony 
was  very  unsatit factory,  as  no  dissection  had  taken  place,  but  it 
was  proved  that  there  were  m^rks  on  the  neck  resembling  those 
of  fingers.  One  surgeon  said  there  were  marks  of  a  thumb  and 
three  fingers;  the  other  of  a  tbamb  tnd  Jour  JtHffere ;  while 
another  witness  unw  only  two,  "  wbicb  looked  as  if  the  blood  was 
set  in  the  skin."  The  deceased  was  found  lying  on  his  bc«  on 
tbe  floor,  with  one  liand  round  Ms  neck.  One  of  the  criminals 
after  condemnation  confessed  tbat  be  had  strangled  Beddiagfield 
in  bia  sleep  by  seizing  his  throat  with  his  left  hand;  and  that 
ttiough  he  struggled  violently  and  made  some  noise,  be  aoon 
accomplished  his  purpose. 

llie  appearances  caused  by  throttling,  when  great  resistance  is 
offered,  may  be  inferred  from  the  evidence  of  Mr.  W.  Wilmu  in 
tbe  case  of  Hector  M'Dunald,  convicted  of  tbe  mnrder  of  hia 
iri^  at  luverary,  April,  IftST.    Tbere  was  an  abrasion  oo  eacfa 
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mde  of  the  windpipe,  five  abrasions  on  the  left,  and  three  on  the 
ri^ht  arm ;  and  the  skin  on  the  front  and  sides  of  the  neck,  and 
on  the  npper  port  of  the  chest  was  blackened.  On  the*  throat 
were  the  marks  of  a  thumb  and  three  fingers.  It  was  inferred 
that  the  throat  had  been  grasped  by  the  left  hand,  of  which  the 
wrist  was  pressed  upon  the  chest,  and  that  the  right  hand  had 
grasped  the  lefb  arm  of  the  victim.  The  internal  appearances 
were  highly  characteristic  of  death  by  apncca.  The  substance 
and  membranes  of  the  bruin  were  injected ;  the  lungs  and  right 
side  of  the  heart  contained  a  quantity  of  dark  fluid  blood ;  the 
loft  was  nearly  empty.     All  the  internal  viscera  were  healthy. 

The  following  is  a  case  of  homicidal  strangulation  by  a  foreign 
body  introduced  into  the  ligature ; — Dr.  Clench,  a  London  phy- 
sician, was  called  out  of  bed  by  two  men  on  the  night  of  the 
4th  of  January,  1692,  to  visit  a  sick  friend.  He  entered  a 
hackney  coach  with  them,  and  was  driven  about  several  streets 
in  the  City  for  an  hour  and  a  quarter.  The  men  then  lefl  the 
coach,  and  sent  the  driver  on  an  errand.  When  he  returned,  he 
fonnd  Dr.  Clench  sitting  on  the  bottom  of  the  coach,  with  his 
head  on  the  cushion  of  the  front  seat.  Thinking  him  in  liquor, 
he  shook  him,  but  obtained  no  answer.  He  then  called  the  watch, 
and  they  found  him  strangled  by  a  coal  wrapped  in  a  handker- 
chief, and  applied  directly  over  the  windpipe.  The  coachman 
bad  heard  no  noise  while  driving  the  carriage. 

DEATH   BY  SUFFOCATION. 

Under  this  head  are  comprised  all  cases  of  apncea,  not  produced 
by  direct  pressure  on  the  windpipe,  with  the  exception  of  drown- 
ing, which  has  already  been  treated  separately. 

On  an  average  of  the  five  years  1852  to  1856,  708  deaths  by 
suffocation  occurred,  of  which  427  in  males,  and  281  in  females. 
Of  the  whole  number,  106  were  infants  killed  by  overlying,  and 
about  180^  also  infants,  were  suffocated  by  bed-clothes ;  57,  of 
whom  the  majority  were  young  children,  were  suffocated  by  their 
food,  38  by  gases,  chiefly  carbonic  acid.  Two  suicidts,  five 
murders,  and  one  manslaughter  by  suffocation  are  reported  to 
have  happened  annually.  In  1871,  among  deaths  by  accident  or 
negligence,  876  in  males,  and  628  in  females,  are  attributed  to 
suffocation. 

Suffocation  may  take  place  in  many  ways. 

1.  The  mouth  and  noHrilt  may  be  stopped  accldeQta\V}  oc  V3 
force.     A  person  in  a  state  of  helplessness,  from  '^Vvat«^«t  cwqai^ 
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mo  J  fiiJl  on  thp  face  luid  te  snffocnteil  by  wntcr  or  \onie  Mrtlij 
Bud  neW'bom  cbl'dren  l>y  ihe  di^cLnrjiVB,  by  tbp  brd-rlothes,  or 
by  Win);  ovtrlaiil  in  bed.  Murderers  hnvo  nho  dcspiU'licd  their 
yirtimti  by  thin  nieanB. 

2.  Mechanical  Pntmre  on  ft<  C^rff.— TbU  may  ocrnr  frtm 
accident,  m  wbcn  a  quantity  of  enrth  or  rubbiab  falls  upon  ■ 
mil ;  or  na  B  homicidal  act,  combined  Kith  atranfrnlation,  tba 
murderer  pressing  with  Ilia  irholc  weiglit  on  the  liody,  mid  com- 
preuing  tlie  nindptpe  with  the  himd  i  or  compreuing  the  chmt 
and  cloning  the  ronnth  and  DOetriii.  SnSboitioa  by  ]>re»ure  on 
the  chest  conatitnl«d  port  of  the  pnW  Jbiie  el  dsrt  of  oar 
ancient  Jaw.  A  rink  of  acddmtni  euflbcBHon  bypremure  on  the 
che«t  lim  l*en  incurred  in  tnliing  eaeta  with  plaster  of  Pnrit, 

On  tlie  1-tth  of  Junp,  1B37,  no  less  than  fwcntj-tlircc  pdraona 
loat  tbeir  livea  at  tlie  Champa  de  Hara  by  presmre  in  a  crowd, 
death  being  dne  partly  to  snffocadon  and  partly  to  severe  injnry 
to  the  cheat. 

S.  Cloture  of  the  QloUa. — Thii  also  may  occnr  accidentally, 
aa  in  the  57  cflsea  mentioned  above  of  euflbcation  hy  food.  When 
thii  happens  in  adalCs  they  are  usually  intoxicated,  or  in  a  lit. 
Thus  I^iris  and  Fonblanquo  quote  the  case  of  a  patient  who  died 
in  an  epileptic  fit  aft«r  a  heavy  menl  of  pork.  The  trachea  con- 
tained a  quantity  of  mnlter,  re^mbling  the  pork  on  which  he 
had  recently  dined.  Suffocation  hy  fiwA  is  not  an  nncotnmon 
termination  of  the  general  parulyeis  of  the  insane. 

Among  familiar  eiamples  of  accidental  suffocation  may  be  cited 
the  death  of  Anacreon,  attrihnted  to  n  grapc-serd  i  and  of  Gilbert 
the  poet  to  a  piece  of  mutton.  There  is  a  case  on  record  of  suf- 
focation from  swallowing  a  bee  in  eoine  honey;  and  another  from 
slaJied  lime  getting  into  the  laryni.  Such  small  bodies  at  a 
piece  of  potato-peel  have  been  found  impacted  in  the  rioia 
glottidis,  and  umall  morbid  growths,  and  the  prodncta  of  inflam- 
mation have  often  sufficed  to  close  this  narrow  pasenge. 

Suffocation  has  also  been  often  threatened  and  sometimea 
bronght  ahont  by  bodies  impacted  in  the  upper  part  of  the  gullet. 
Slaves,  both  In  ancient  and  modern  times,  are  alleged  to  have 
awallowed  thrir  tongues.  Some  article  of  dress,  such  as  a  hand- 
kerchief, baa  been  swallowed,  and  one  determined  suicide  cansed 
a  fatal  hsmorrbage  by  swallowing  a  cork  bristling  with  sharp 
pins.     The  preparation  Is  in  the  museum  of  King's  College. 

Sniddal  suffocation  hy  the  vapoura  of  charcoal  are  not  Gommon 
in  England  but  very  frequent  in  France. 
tfaSbcBtioD  il  not  a  mode  of  death  often  resorted  to  by  mor- 
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derers,  in  the  case,  at  least,  of  young  and  vigorous  adults;  for 
the  force  required  is  such  as  to  reveal  the  cause  of  death  by  ex- 
ternal marks  and  internal  appearances ;  but  when  the  body  is 
▼ery  weak  from  any  cause,  as  in  the  new-born  infant,  the  old 
man,  or  the  intoxicated,  suflfocation  is  not  very  difficult  to  effect, 
and  if  not  attended  by  great  violence,  might  not  betray  itself  by 
the  state  of  the  body  externally  or  internally. 

The  post-mortem  appearances  present  in  well-marked  cases  of 
death  by  suffocation  may  be  inferred  from  Dr.  Ollivier's  account 
of  the  persons  suffocated  in  the  Champs  de  Mar.^.  In  the  twenty- 
three  persons,  without  exception,  the  skin  of  the  face  and  neck 
was  of  a  uniform  violet  tint>  spotted  with  blackish  ecchymoses. 
In  nine,  the  eyes  were  bloodshot ;  in  four,  a  bloody  froth  ran 
from  the  mouth  and  nostrils;  in  four,  blood  flowed  from  the 
nostril^  in  three,  from  the  ears ;  seven  had  fractures  of  the  ribs ; 
and  two,  females,  fracture  of  the  sternum.  In  sixteen  bodies  that 
were  ope/ied,  the  blood  was  black  and  fluid,  and  filled  all  the  large 
▼eins  at  the  right  side  of  the  heart.  The  pulmonary  tissue  was 
mostly  of  a  reddish-brown,  and  in  three  quarters  of  each  lung, 
posteriorly,  there  was  a  considerable  accumulation  of  black  and 
liquid  blood ;  but  there  was  no  ecchymosis,  either  on  the  surfkce 
or  in  the  substance  of  the  lungs,  except  in  one  case.  In  all  the 
oases  in  which  the  eyes  were  bloodshot,  and  in  those  in  which 
blood  flowed  from  the  ears,  the  vessels  of  the  pia  mater  and  sub- 
stance of  the  brain  were  gorged. 

State  of  the  iMngs, — Two  appearances  frequently  occur  in 
death  by  suffocation,  viz.,  partial  emphysema,  and  punctiform 
ecchymosis. 

The  surface  of  the  lungs  in  most  cases  of  death  by  suffocation, 

instead  of  being  smooth,  lias  an  uneven  or  tuberculatcd  character, 

due  to  the  occurrence  of  partial  vesicular  or  interstitial  emphysema. 

.  A  section  into  one  of  these  patches  shows  that  the  parenchyma  of 

the  lung  is  affected. 

The  punctiform  ecchymoses  (Tardiou*s  spots)  are  foimd  most 
commonly  in  children  who  have  died  of  suffocation,  but  they  may 
also  occur  in  adults.  They  are  minute  spots  on  the  pleura  (visceral 
and  costal),  but  are  not  confined  to  the  surface  of  the  lungs,  for 
they  may  be  observed  on  the  aorta,  the  heart,  or  the  diaphragm, 
and  also  on  the  surface  of  the  abdominal  viscera,  as  well  as  on  the 
inner  surface  of  the  scalp.  The  surface  of  the  lung  looks  as  if  it 
had  been  sprinkled  with  drops  of  a  d<irk  purple  fluid.  They  are 
due  to  rupture  of  capillaries  from  over-distension,  and  occur, 
accor^ng  to  Liikomsky,  when  efforts  at  expiration  continneb  thu 


294  DEATU    BT   SCTFOCiTIOS. 

eDOTTDDa^Iy  rniiiug  the  genvral  blood-presnire.  Tardien  thonglit 
tbat  they  nere  diBguoitie  of  death  b;r  salToralion  m  disthi' 
^ibed  (rota  othor  niodc«  of  deHth  by  npncm.  Thia  opmion, 
however,  ia  Dot  nraflrmed  bj-  other  obsorvere,  for  they  nmy 
occur  whOTO  a  nmilar  condition  aa  regnrdfl  the  nj^Uoii  between 
tbe  reBptrntory  toovcmenta  and  the  blood-prcnnrc  exiiL  Thej 
oocuT  in  cbitdren  froia  interruption  o(  the  plncental  citcnlatioti. 
These  ipota  indicate  death  by  luphyiia  in  Bome  form,  but  not 
the  mode  in  which  it  wiu  brought  about,  lliey  arc  eommooly  net 
with  in  the  lungs  of  new-boro  in&nta.     (See  p.  91.) 

From  the  slight  injuries  caused  by  tbe  auBbcatinn  of  helpless 
people,  this  mode  of  death  was,  previous  to  the  paaain^  of  the 
Anatomy  Act,  selected  by  the  murderer*  Burke  »nd  Bishop. 
Burke,  with  his  female  accomplice.  Macdoniinll.  wns  tried  at 
Edinhurfrli  In  1828,  nu.l  Bishop,  with  Williams  mid  May,  in 
London,  in  1S31. 

Burke  killed  Margery  Campbell,  by  sitting  on  her  body,  eover- 
blg  her  mouth  and  nostrils  with  one  hand,  and  applying  the 
other  fordbly  onder  the  diin. 

Fifty-nine  hours  afler  death,  tbe  eyes  vere  closed ;  the  fentares 
eomposed,  as  in  deep  sleep,  red,  and  somewhat  swollen ;  the  lipi 
of  a  dark  colour  ;  and  the  eyes  hloodshot.  Tliere  was  a  little  fluid 
blood  on  the  left  cheek,  apparently  from  the  nostrils  i  the  tongue 
Wla  not  protruded  or  lorn  by  the  teeth,  but  there  WB*  a  slight 
Uoeration  on  tlie  inside  of  the  upper  lip  opposite  the  left  eve-tooth  ; 
the  cuticle  under  the  chin  was  much  ruffled,  and  t)ic  surface  of 
tbe  tme  skin,  when  laid  bare,  was  dry  and  brown ;  but  there  was 
no  broise.  The  integuments,  eicept  on  the  face,  were  perfectly 
free  from  IWidity.  The  jointa  were  flacdd.  There  waa  no  effa- 
fion  of  blood  or  laceration  of  the  parts  around  the  windpipe,  and 
no  injury  of  the  cartilages,  hot  the  oa  hyoides  and  thynrid  car- 
til^e  were  farther  apart  than  usual,  in  consequence  of  the  stretch- 
ing  of  the  connecting  ligament.  The  following  were  the  internal  ap- 
pearance*: The  membrane  of  the  windpipe  healthy,  with  here  and 
there  some  tough  mucus,  not  frothy,  and  a  fen  pointa  of  blood 
between  it  and  the  membrane.  The  oi^ns  within  the  chest 
perfectly  natural ;  the  lungs  rciaarkably  so.  The  blood  through- 
out  the  body  was  black  and  fluid,  and  accumulatol  in  tbe  large 
Teini.  and  in  the  right  cavities  of  the  heart.  Tbe  abdominal 
Tiscera,  with  the  eiception  oF  incipient  disKise  of  tbe  liver,  were 
healthy.  Tbe  brain  also  was  quite  healthy,  and  presented  a  little 
jnore  tDi^escence  than  asnal ;  and  there  were  three  eittravasitiona 
of  blood  in  the  scalp,  but  without  corresponding  eiternal  b 
Hare  wen  tome  marki  of  lioleuce  on  tbe  limbs,  c 
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efibsions  of  blood  among  the  muscles  ot  the  neck,  back,  and  loins, 
and  on  the  sheath  of  the  spinal  cord.  The  posterior  lij^amentous 
connections  between  the  third  and  fourth  cervical  vertebra)  were 
torn.  These  injuries  to  the  back  were  shown  to  have  been  occa- 
sioned after  death  by  the  forcible  doubling  up  of  the  body.  It 
shonld  be  added  that  a  "  handful "  of  clotted  blood  was  found 
near  the  body. 

In  the  case  of  Carlo  Ferrari,  the  victim  of  Bishop  and  Williams, 
the  appearances  from  which  suffocation  might  have  been  inferred 
were  even  less  strongly  marked.  The  face,  it  is  true,  was  swollen 
and  congested ;  the  eyes  bloodshot,  and  the  lips  tumid ;  but  the 
longs  were  quite  healthy  and  not  congested,  the  heart  w«s 
contracted,  and  all  its  cavities  quite  empty.  But  these  exceptional 
appearances  were  explained,  by  the  fact,  that  the  murderers,  after 
stupefying  their  victim  with  liquor,  lowered  his  body  into  a  well 
with  the  head  downwards,  taking  care  to  keep  the  mouth  below 
the  water.  In  this  case,  too,  there  was  some  extravasated  blqod 
under  the  scalp,  among  the  muscles  of  the  neck,  and  on  the  spinal 
oord.  The  fVesh  state  of  the  body,  the  appearance  of  the 
countenance,  and  a  wound  upon  the  left  temple,  combined  to 
excite  suspicion,  and  led  to  the  committal  and  conviction  of  the 
murderers. 

In  both  these  cases  death  was  certainly  caused  by  suffocation, 
and  yet  the  appearance  of  the  bodies  was  not  such  as  to  lead  at 
once  to  the  conclusion  that  death  had  happened  in  this  way.  The 
medical  examiners,  in  both  cases,  were  inclined  to  ascribe  the 
deaths  to  the  injury  done  to  the  spine,  which  was  afterwards 
proved  to  have  been  occjisioned  after  death  by  the  forcible  doubling 
up  of  the  bodies  in  packing  them. 

In  allusion  to  the  opinion  expressed  by  some  medical  men,  that 
the  signs  of  suffocation  are  so  strongly  marked  as  of  themselves  to 
arrest  attention.  Dr.  Christison  observes : — "  In  the  body  of  the 
woman  Campbell,  no  person  of  skill,  whose  attention  wasp  3intedly 
excited  by  being  told  that  from  general  circumstances  murder  was 
probable,  but  the  manner  of  death  unknown,  could  have  failed  to 
remark  signs  that  would  raise  a  suspicion  of  suffocation.  But  if 
his  attention  bad  not  been  roused ;  if,  for  example,  he  had  examined 
it  in  the  anatomical  theatre  of  an  hospital,  without  knowing  that 
suspicions  from  general  circumstances  were  entertained  regarding 
it,  he  might  have  inspected  it  even  minutely,  and  yet  neglected 
the  appearances  in  question.  Nay,  a  person  of  skill  and  experience 
would  have  been  more  likely  to  do  so  than  another,  because  every 
one  who  is  conversant  with  pathological  anatomy  must  be  f&m\\v&.t 
with  foch  or  simiUr  apoearances,  as  ansing  from  vaxvcraA  T»X'm\. 
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diieaBei."  Dr.  ClirialjioD  Ihen  draws  utt«ntion  to  the  dose 
rosetDblauee  between  tlie  appearnnoe*  present  in  the  body  of 
Campbeli  BQcl  thise  obserred  in  the  bodj  or  a  man  who  died  of 
dvientery,  adding  that  the  "  vascolarit;  of  the  conjunctival  and 
a  OD  the  legs  made  the  outy  difibreuce."* 


slJuiipnideaoe : '  Zi.  Ucd.  and  Surg. 


CHAPTER  IIL 

WOUNDS  AND  MECHANICAL  INJUEIES. 

Jv  thu  Chapter  all  injuries  inflicted  by  mechanical  means  will 
be  treated  of,  except  the  several  forms  of  death  by  sufToca- 
tion  examined  in  previous  chapters,  and  injuries  by  fire,  and  by 
lightning,  reserved  for  separate  examination  in  succeeding 
ones. 

All  injuries,  therefore,  which  one  man  inflicts  upon  another, 
whether  by  cutting  or  bruising  instruments,  by  his  own  person, 
or  by  forcing  him  against  an  obstacle,  will  have  to  be  considered 
under  this  head.  For  the  punishment  of  all  such  injuries  when 
maliciously  inflicted,  the  statute  law  makes  provision,  no  less  than 
for  stabbing,  cutting,  shooting,  drowning,  strangling,  and  suflb- 
cating,  by  the  insertion  of  the  words  "or  shall  by  any  means 
whatsoever  wound  or  cause  any  grievous  bodily  harm  to  any 
person,"  and  "  by  any  means  other  than  those  specified,"  &c., 
and  "  with  or  without  any  weapon  or  instrument/'  &c.  (§§  11, 
16,  and  20,  of  24  and  25  Vict.  cap.  c.) 

In  examining  so  large  a  subject,  methodical  arrangement  is 
especially  necessary.  The  diflerent  kinds  of  mechanical  injury 
will  have  to  be  separately  considered,  then  the  questions  common 
to  all  such  injuries ;  then  the  way  in  which  they  affect  the  more 
important  organs  of  the  body. 

Three  kinds  of  mechanical  injury  will  have  to  be  separately 
examined: — wounds  in  the  common  acceptation  of  the  term,  gun- 
shot wounds,  and  mechanical  injuries  not  usually  designated  as 
**  wounds." 

The  old  surgical  definition  of  a  tcound*  makes  it  to  consist  in  a 
solulion  of  continuity.  Mechanical  injuries,  therefore,  may  be 
conveniently  divided  into  such  as  are  without  solution  of  continuity 

*  *' A  wound  is  a  solation  of  continnity  in  any  part  of  tbe  body  suddenly 
made,  br  aaythiniir  that  outs  or  tears,  with  a  division  of  the  skin."  "  By  the 
word  skin,  I  understand  not  only  the  external  cutis,  but  also  the  inward 
membranes  ofthsfcnliet,  ventricle,  guts,  bladder,  urethra,  and  womb,  all  of 
which  are  capable  of  wounds  from  sharp  instruments,  either  swallowed 
or  tbrost  into  Uieic."~aichard  Wisenuui's  *ChirurgiQaLTt«a\Aa«a;\wM>L'^, 
ehap.  i« 


■nilencli  u  ate  with  tolulion  of  eonlinuUy.  The  flrrt  wilt  "rnda^e, 
eoHtaiiuiH,  coae«inoiu,ninpU/)-acliirei,di3toeatieiu.»ut\  iprnin. 
The  aecoiid  comgirisa  iHcitioni,  pUHflurrt,  and  laetmlioiu,  roin- 
pound  fraeluret,  soA  gun-thot  aouadii. 

Each  class  of  injuriiH,  whatever  the  ports  filfectfid,  hM  same 
pohiti  eommoD  to  xll  ths  fomu  of  violence  included  in  the  clnsa. 
Thua,  almoit  all  injurie*  affecting  the  deeper-sotted  pnrti  an 
mccompanied  by  eitemal  tracea  of  the  force  that  prodaced  them, 
whether  it  caused  a  «olMtioa  or  eonUimity  or  not.  So  thai  in 
moot  eases  we  shall  have  traces  of  the  injury  on  the  tsrfact,  and 
it  «ill  therefare  be  neatsBBry  to  eiamine  minntclj  the  Buhject  of 
brulsea  and  iuciuons  involving  the  BiCernnl  ports  of  the  boilj. 

The  nilject  will  be  beit  examined  nnder  the  tallowing  h«ada : — 
1,  The  characters  of  contnsed  wounds,  and  of  injnriea  anacomn- 
jianied  by  Bolulion  of  continuity,  2.  Tlie  dmracters  of  incised 
irounds,  and  of  those  accompanied  by  solution  of  coiitjoaity. 
3.  Thecharacters  of  gnn-shot  woundi.  4.  The  questions  commoD 
to  all  forms  of  mechanical  injury.  B.  Wounds  as  they  affect  the 
several  important  organs  of  the  economy.  6.  The  detection  ol 
blood-staini  on  clothes,  weapooB.  Ac- 


causes  an  appearance  on  the 
te.  and,  in  Ecivntitic  language, 
as  an  ecchymati).  It  consists  in  a  diwoloration  of  the  skin  pro- 
duced by  eitravaiation  of  blood  into  the  cellular  membrane. 
When  this  happens  in  the  EUperRcial  partB.  and  eepeeially  iu  loi 
and  yielding  portions  of  the  skin,  the  colour  makes  its  appearance 
at  onee ;  but  when  deeper  seated,  days  may  elapse  before  the  akin 
becomes  discoloured,  and  then  it  is  not  blae,  as  in  superHcial  parts, 
but  of  a  violet,  greenish,  or  yoUowisli  hue;  nor  ia  it  always  imme- 
diately over  the  extravasation. 

The  blue  colour  ia  not  fully  developed  at  once,  but  it  continues 
to  deepen  for  live  or  six  hours.  When  blood  eeases  to  flow  from 
the  broken  vessels,  serum  is  effused,  and  inflnmmalion  is  set  up,  and 
thus  the  bniise  is  enlarged.  Its  colour  also  undergoes  n  change, 
passing  from  deep  blue  through  shades  of  green,  yellow,  and  lemon 
coloor.  After  a  further  interval,  the  effused  fluids  are  absorbed, 
and  the  colours  first  fade  and  then  wholly  disappear.  If  the 
injury  has  been  severe,  the  inflammation  runs  on  to  suppuration, 
forniing  an  abscess  if  deep,  an  ulcer  if  sopcrficial. 

The  change  of  coloar  bi^s  at  the  circumference,  where  the 


BRUISES*  S9d 

effbsed  flnidB  are  scanty,  and  travels  inwards  towards  the  centre, 
where  they  are  ahundant,  and  where  the  deep  hlue  colour  often 
remiuna  after  the  rest  of  the  hraise  has  completely  changed  its 
appeanmce.  In  hniises  of  any  extent,  and  in  parts  which  contain 
much  hlood,  coagula  are  formed. 

The  extent  of  the  hruise,  and  the  rapidity  of  its  changes,  will 
depend  on  the  force  used,  the  size  and  character  of  the  weapon, 
the  age,  oonstitation,  and  health  of  the  sufferer,  the  full  or  empty 
state  of  the  vessels,  and  the  tension  or  laxity  of  the  skin.  A 
boxer  in  training  would  scarcely  be  marked  by  a  blow  that  would 
disfigure  a  person  in  ordiunry  health;  and  in  severe  cases  of 
■carry  the  slightest  touch  causes  a  bruise  closely  resembling  that 
prodoced  In  healthy  persons  by  greater  violence. 

As  the  form  of  a  bruise  is  mainly  determined  by  the  shape 
of  the  weapon,  it  often  furnishes  strong  presumptive  evidence. 
Thus  Starkie,  in  his  '  Law  of  Evidence/  relates  a  case  in  which  a 
blow  on  the  face  given  in  self-defence,  with  the  key  of  the  house 
door,  cansed  a  bruise  which  corresponded  in  shape  to  the  wards 
of  the  key,  and  served  to  identify  the  man  who  had  committed 
the  assault.  The  subjects  of  death  by  hanging,  strangulation, 
and  sufibcation,  furnish  good  examples  of  this  correspondence  of 
bruises  with  their  cause. 

The  discolorations  which  constitute  a  bruise  are  not  confined 
to  the  cellular  membrane,  but  involve  more  or  less  the  substance 
of  the  true  skin.  Bruises  are  thus  distinguished  from  cadaveric 
lividity.     (See  p.  247.) 

But  blows,  even  when  very  severe,  do  not  produce  marks  of 
injary  on  the  surface,  if  the  parts  beneath  are  soft  and  yielding. 
Thus  blows  on  the  abdomen,  severe  enough  to  rupture  the  viscera, 
do  not  always  bruise  the  skin,  though  they  sometimes  lead  to  the 
effusion  of  blood  between  the  muscles.  On  the  other  hand,  when 
severe  injuries  of  hard  parts,  such  as  fractures  of  bone,  are  unat- 
tended by  a  bruise,  there  is  a  strong  presumption  against  their 
having  been  caused  by  a  blow. 

Can  the  appearance  of  a  Bruise  he  produced  after  Death  ? 

This  question  is  answered  by  Chrlstison's  experiments,  from 
which  it  appears,  that,  np  to  two  hours  after  death,  and,  in  rare 
cases,  three  hours  and  a  quarter,  api)earances  may  be  produced 
more  or  less  resembling  bruises  inflicted  during  life;  blood  is 
effused  into  the  cellular  tissue,  on  the  surface  of  the  cutis,  and 
even  into  its  snbstance ;  and  the  effused  blood  coagulates. 

DiHinciion  between  Bruises  inflicted  during  Life  and  after 
I>eaih, — In  certain  cases  this  distinction  is  easy.     If  there  is 


BlDch  (welling,  aaj  cliange  of  colour,  or  ■■);  age  of  ii 

tion,  the  bmiu  jnnMt  have  boon  InHictod  during  life. 

If  on  cnttiug  into  the  bmise,  the  eSosion  of  blood  U  fonail  (q 
lie  conaidembli?,  aud  the  clota  large,  the  preaomption  U  stronglji 
in  &TOur  of  its  having  been  inllirtod  during  life.  So  also  if  tba 
catii  ii  diacolourod  ^m  tb«  effuuoD  of  blood  into  ita  t«itnrc. 
Tbu  lut  is  a  valuable  dingnodtic  murk,  except  in  the  caie  of 
bruises  inilloted  a  fev  minut«s  after  disth,  when,  judging  from 
the  auali^  of  incised  wounds,  we  ma;  eipeet  the  siuae  appear- 
ancei  a*  in  those  produced  during  life. 

As  the  same  effiuion  of  blood,  which,  on  tbo  Gurhce,  pvea  riee 
to  the  appeHrauce  of  a  bruise  may,  when  it  ocean  in  tbe  deeper 
Hated  parts  leave  little  or  no  trace  on  tbe  surface,  it  is  important 
to  ascertain  whether  >ucb  deeper  eSniions  of  blood  may  take 
place  after  death  aa  well  us  during  life.  This  question  too  ha< 
been  aiianered  in  the  alBnnflUve.  In  the  body  of  Margery 
Campbell,  the  victim  of  Burke,  there  were  miu4fa  of  aerere 
iiy'nry  to  the  back,  to  whioli  Christison  was  at  first  inclined  to 
attribute  her  death  j  and  aemi-fluid  blood  was  found  under  the 
trapezius  muscle,  near  the  inferior  angle  of  the  scapula,  and  in 
tbe  cervical,  dorml,  and  left  Inmbar  rt^ons,  but  there  was  no 
COrrespuiiiling  bruise  on  the  skin.  The  posterior  ligaments  of  the 
vertebra  were  ruptured,  but  there  was  no  fracture.  On  the 
iheatb  of  the  spiiinl  cord  oppoeile  the  rupture,  there  was  a  mass 
of  teuii'flnid  black  blood  an  inch  in  diameter,  and  about  tbe 
thickness  of  apennj;  from  this  a  thiu  Uycr  of  blo^  extended 
along  the  posterior  surface  of  tbe  sheath,  as  &r  aa  the  lowest 
dorsal  verlehrs,  Tlie  spinal  oord  was  uniiyured,  and  there  wu 
no  blood  under  its  shestb.  Cbristiaon  proved  that  all  tbew 
marks  of  violence  might  be  produced  aeventaen  boors  after 
death,  bv  bendiug  the  head  forcibly  on  the  chest.  In  the  bod; 
of  Csrlo' Ferrari,  also,  five  or  six  ounces  of  coagulated  blood  were 
found  among  tbe  deep-seated  muscles  of  the  neck,  frool  the 
occiput  to  the  List  cervical  vertebra;  and  there  was  a  large 
quantity  of  fluid  blood  in  the  upper  snd  lower  part  of  tbe  spinal 
canal,  eiterlor  to  the  aliesth  of  tlie  cord,  bat  no  bhxNl  witbin  tbe 
sheath,  nor  had  tbe  vertebrie,  or  their  ligaments.  Or  tbe  COnl 
itself,  sulleredany  it^ury.  The  confesnonof  tbe  criminals  sliowed 
that  these  iiuuries  to  the  spine  were  produced  after  doatb. 
(Refer  to  p.  29B.) 

The  difficulty  of  determining  whether  a  braise  was  inflieted 
daring  life  or  soon  after  death,  will  be  much  increased  if  pntre- 
fiiction  has  set  in ;  for  it  ejtuggerates  the  appearance  of  iifjury, 
oud  produce*  great  alteiMiona  of  oonuitence  and  oolonr;  wMe 


INCISBD  WOTJKDS.  SOI 

the  priMBuro  of  the  grates  evolved  may  cause  copious  outpourings 
of  blood  through  ruptured  vessels.  This  was  well  shown  in  the 
body  of  a  man  who  had  died  of  apoplexy.  The  veins  of  both 
arms  had  been  opened,  but  no  blood  had  flowed  during  life. 
After  death,  however,  an  abundant  hsemorrhage  took  place  from 
the  wounded  vessels.    (G.) 

la  a  case  which  occurred  at  Paris,  the  effusion  of  blood  caused 
bj  atrangolation  was  discovered  as  a  black  mass  twenty  years 
after  death.  But  the  cord  was  found  round  the  neck,  and 
removed  the  difficulty  which  might  otherwise  have  existed. 

Id  respect  to  fractures  the  same  observations  apply,  in  neariy 
the  lame  deg^ree.  A  fracture  produced  within  a  short  period 
after  death,  and  one  produced  during  life,  but  speedily  followed 
bj  death,  would  probably  present  very  nearly  the  same  ap- 
pearances. A  fracture  caused  some  time  before  deatli  would  be 
readily  distinguished  by  the  inflammation  set  up  about  it. 

Fractures  may  be  detected  long  after  death.  Thus,  in  the 
body  of  Clarke,  the  victim  of  Eugene  Aram,  the  fracture  and 
indentation  of  the  temporal  bone  were  plainly  distinguished  after 
the  lapse  of  thirteen  years. 

n.   IKOISED  WOUNDS,   AND   WOUNDS  ACCOMPANIED  BY  A 
SOLUTION  OP  CONTINUITY. 

Under  this  head  are  comprised  incised,  punctured,  and  lacerated 
wounds.  Oun-shot  wounds  will  be  treated  of  separately.  It  is 
to  incised  wounds  that  the  following  observations  chiefly  apply. 

The  immediate  obvious  consequences  of  wounds  with  solution  of 
continuity  are  hasmorrhuge,  and  retraction  of  their  edges :  the 
remote  effects  are  those  of  inflammation  and  its  sequelao.  In  a 
recent  incised  wound,  inflicted  during  life,  there  is  copious  hsBmor- 
rbage,  the  cellular  tissue  is  filled  with  blood,  there  are  coagula 
between  the  lips  of  the  wound,  and  the  edges  are  everted.  After 
the  lapse  of  ftt)m  eighteen  to  twenty-four  hours  there  are  the 
ligDs  of  inflammation,  increased  redness,  swelling,  and  effusion  of 
coagnlable  lymph. 

Asa  rule  inciied  wounds,  whether  caused  by  cutting  or  slashing, 
are  ftudform  in  shape,  owing  to  the  retraction  of  the  tissues  in  the 
middle,  and  especially  so  when  muscular  fibres  have  been  divided 
transversely.  Incised  wounds  usually  commence  abruptly  and 
terminate  g^radually,  or  tail  off.  This  often  indicates  the  direc- 
tion in  which  the  instrument  was  drawn. 

Incised  wounds  do  not  correspond  in  shape  to  the  weapon 
with  which  they  were  inflicted,  as  the  wound  is  always  broadec 
than  the  catting  edge. 
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A  iroand  meuiblmg  on  inciscil  tvoniid  ms;  be  oanwd  hj  ■ 
blunt  instruniPnt,  or  a  faU,  in  certain  parts  or  the  body,  ig  Ibr 
ingtoDce,  on  the  tcalp,  owing  t«  the  rcaistBnce  of  the  unilerlvhaff 
■kDll. 

The  chiof  dunger  of  incised  wornids  is  hxTDorrhiige. 

CopioDB  beetDOrrhnge  aflords  of  itmira  strong  presumption  in 
&voiir  of  a  wound  having  been  inflicted  during  life,  especiallj  If 
the  bodj  is  frciih.  Scanty  iiieiaorThnge,  or  the  entire  abspnce  of 
it,  as  in  the  case  of  Sir  Edmondbary  Godfrey  (p.  389),  soppUps 
an  equally  atrotig  reason  for  attributing'  death  to  some  other 
caDio.  But  lacerated  and  s«vere  gun-shot  wounds  form  an  ex- 
ception to  Ibia  rule.  In  the  well-kQOwii  instance  reeordcd  by 
Cheselden  of  a  man's  ario  torn  off  by  a  windmill,  and  in  a  case 
more  recently  rejiorted  by  Mr.  Uransby  Cooper,  there  wa« 
•carcely  any  hirmorrhagp.  On  llie  olher  hand,  vory  consiiierabli! 
tuemorrbage  may  take  place  after  death,  and  eapecially  when 
pntretaetion  U  set  np,  if  any  lai^  vein  happen  to  be  wounded. 

Id  the  esse  of  incised,  as  of  contused  wounds,  it  is  important 
to  determine  whether  the  appeumnces  found  in  wounds  inS[ct«d 
during  life  may  be  prodnced  after  death, 

Chanurteri  of  Woundt  prodwed  after  CeaM.— The  eiperi- 
ments  of  OrSla  on  the  dog  have  shown,  tliat  the  sppcaranrea 
proper  to  incised  wounds  inHicted  during  life  maybe  prodnced 
immediately  after  death ;  and  the  ciperiraents  of  Dr.  Taylor 
tuade  on  limbs  recently  amputated,  show  to  what  dt^ree  the 
resemblance  may  be  carried. 

When  the  incision  was  made  ten  minutes  after  tho  remoral, 
there  was  immediate  considernble  retraction  of  the  skin,  protra- 
sion  of  the  adipose  substance,  and  scanty  iiow  of  blood ;  and  after 
twenty-four  hours,  the  edges  were  found  red,  bloody,  and  everted  ; 
the  skin  somewhat  flaccid  j  a  small  quantity  of  blood  eaeaped  on 
separating  the  edges;  no  eoagula  adhered  to  the  musclei;  but 
at  the  bottom  of  the  wound  were  several  loose  coagnla. 

After  the  same  interval  of  ten  minutes  a  second  experiment 
was  performed.  The  edges  of  the  wound  were  slightly  everted ; 
trarcely  any  blood  escaped;  and  twenty-fonr  honrs  afterwards 
the  edges  were  pale  and  perfectly  collapsed,  and  at  the  bottom 
of  the  wound  were  a  few  congula. 

When  the  wound  was  not  made  till  two  or  three  boors  after 
tbe  removal,  a  small  quantity  of  liqnid  blood  was  efiFiiseil,  and  no 
clots  were  found.  Tlic  edges  of  an  incised  wound  made  twenty- 
four  liouts  alter  dciith  were  yicldmg,  inelastic,  in  close  approxi- 
mation, and  free  from  coflgiila. 
XaceraUd  wouuda  Goni\iVae  U\e  ctiaTacten  of  incised  and  con- 
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tosed  wounds,  being  accompanied  with  less  hsemoirhage  than  the 
former,  and  less  discoloration  than  the  latter.  The  edges  are 
generally  torn,  bat,  as  above  stated,  though  caused  by  blunt 
weapons  or  falls,  they  may  be  sometimes  sharp  and  defined.  They 
seldom  correspond  in  shape  with  the  instrument  or  material 
which  caused  them.  The  distinction  between  such  wounds 
inflicted  during  life  and  after  death  is  l^s  easily  made. 

Punctured  wounds  are  intermediate  between  incised  and 
lacerated  wounds,  resembling  the  former  when  inflicted  with  a 
sharp  instrument,  and  being  often  accompanied  by  profuse 
hssmorrhage ;  but  when  made  with  a  blunt  object,  being  more 
like  lacerated  wounds,  and  occasioning  little  loss  of  blood.  The 
form  depends  on  the  shape  of  the  weapon  and  on  the  direction 
of  the  violence.  They  are  in  general  smaller  than  the  weapon. 
Thej  may  resemble  incised  wounds  if  the  weapon  by  which  they 
are  inflicted  is  a  broad,  two-edged  blade.  If  the  wound  was 
made  by  a  perpendicular  stroke,  they  will  correspond  to  the 
breadth  of  the  weapon.  If  the  blow  was  struck  obliquely,  the 
wound  will  be  longer.  A  weapon  with  a  thick  back  and  a  sharp 
edge  wiU  cause  a  correspondingly  shaped  wound.  Triangular 
weapons,  such  as  bayonets,  cause  triangular  wounds. 

It  must  be  remembered,  however,  that  the  same  weapon  may 
produce  diflerently  shaped  wounds  on  difierent  parts  of  the  body, 
according  to  the  tissue  penetrated,  and  the  amount  of  retraction 
which  ensues.  The  chief  danger  is  from  injury  to  internal 
d^ns  or  penetration  of  internal  closed  cavities,  such  as  the  pleura. 

Sword  wounds  traversing  the  body,  have  a  large  depressed 
orifice  of  entrance,  and  a  small  and  raised  orifice  of  exit ;  but 
this  condition  may  be  reversed  when  the  weapon  is  drawn  out, 
especiaUy  if  it  is  rough  from  rust  or  otherwbe. 

III.   GUN-BHOT  WOUNDS. 

These  belong  to  the  class  of  contused  or  lacerated  wounds ;  of 
contused  wounds  when  the  shot  does  not  penetrate,  of  lacerated 
woonds  when  it  enters  or  traverses  the  body.  They  are,  as  Wise> 
man  observes,  "  the  most  complicate  sort  of  wounds  •"  they  com- 
bine "contusion,  attrition,  and  dilaceration"  in  a  high  degree; 
they  occasion  "  all  sorts  of  fractures ;"  they  introduce  extraneous 
bodies;  and  they  give  rise  to  hsamorrhage,  inflammation,  ery- 
tipelas,  g^angrene,  and  sphacelus.  The  lips  of  a  gun-shot  wound 
are  "  livid  or  blackish :"  they  become  the  seat  of  inflammation 
and  swelling;  and  "  bUsters  frequently  rise  about  them,"  contain* 
ing  "  matter  of  a  foetid  smell." 

Gun-shot  wounds  caused  by  discharges  doae  U)  \.W  i^«tvm  vs« 
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"  burnt  by  the  flama,"  and  tliey  may  omtun  particUa  tif  nmon- 
Bumcd  pOHjdar.  If  corared  bj  dothei,  tU«e  also  may  be  blackmwl 
or  burnt.  Aa  a  general  rule  gnn-sbot  wounds,  unless  they  ii^urc 
aoma  large  vcbkI,  do  not  give  liaa  to  niBcti  bnnDon-hafe :  but 
the  destrucUoD  nf  porta  Irom  the  sloughing  and  sapporation  that 
Jtollow  them,  often  occaaions  profose  and  fatal  djichargea  of  blood. 

The  ballet,  ahot,  or  wadding  discharged  fnna  firc-arma  at 
abort  diBtan<m  aometiicea  lodt;ea  in  the  body,  aoiuptinea  tra- 
Tenes  it.  When  it  lodgea,  it  often  ihmuhoii  conclutite  evidence. 
The  bullet  may  prove  to  have  been  caat  in  a  mnold,  or  the 
wadding  to  be  formed  by  printed  paper  or  other  materltl,  in  the 
posaeniion  of  the  purson  who  flred  the  shot.  It  may  even  happen 
tbnt  the  coinpoeition  ofthe  bullet,  or  the  mode  of  muking  i^  i« 
peculiar.  In  mcdieo.l^al  eaaai,  Uierefori^  the  cmtenta  of  a 
goD-Bbot  wonnd  should  he  careflilly  eismined,  and  preserved. 
When  the  buliota  trnvenethe  bodv,  the  tno  a;iertures  should  he 
carefbUy  examined.  The  aperture  of  entranoe  ia  round  and  clean, 
tbatnf  eiit  lesa  regular  in  ahape  and  jagged.  On  entering  the 
body  "the  bullet  forces  the  flesh  in  with  it,  and  the  place  by 
which  it  enters  presently  eontracts  doseri  but  its  fomff  ont  ia 
more  lai."  The  same  difference  of  entrance  and  eiit  is  seen  in 
the  clothes.  Such  ia  generally  the  CHae,  but  the  rule  is  by  no 
means  absolute.  Uach  depends  on  the  velodty  of  the  bullet  and 
Uie  amount  of  resiatance  it  meets  with  in  its  pBaaaige  through  the 
tiaauea.  And  in  reference  to  the  efl^t  of  conical  bnllets,  which 
are  now  generally  used,  a  distinction  between  the  apertore  of 
entrance  and  that  of  eiit  ia  extremely  difficult.  For,  as  a  general 
rule,  both  aperturea  are  of  much  the  same  aize  and  have  a  some- 
what triangular  aliapc.  This  is  eo  even  when  very  eitensive 
deetrucfjon  of  deep  parta  baa  been  caused  by  the  pasaage  of  tbe 
prqectile.  Bullets  that  atrike  the  body  obliquely  produce  a 
valvnlar  wound. 

Bulleta  which  lodge  in  the  body  are  often  tomed  out  of  their 
direct  course  by  contact  with  a  bone,  or  other  firm  reusting 
structure.  Thus  (to  give  eiamples  fmni  the  practice  of  Richard 
Wiseman)  a  bullet  entered  the  cheek  and  was  cut  out  from  the 
back  of  the  neck ;  a  second,  entered  the  outside  of  the  small  of 
the  leg,  and  was  found  on  the  inside  of  the  thigh  above  the  knee; 
and  a  third  entered  the  outride  of  the  arm,  and  waa  cat  out  below 
the  scapula,  la  some  cases,  the  bullet  has  stmck  the  bead  or 
abdomen,  and  after  traverfflng  the  half-circumferODce  of  the  part, 
baa  been  found  lodged,  or  to  have  passed  out  at,  the  oppoait« 
point.  Again,  bulleta  may  be  epiit  into  two  or  more  fragmenta 
bj  ttrikiDg  »  bone,  and  theae  fragment*  may  dtber  tnvRrae  tha 
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body  or  lodge  in  it.  If  they  lodge,  they  may  he  foand  to  have 
taken  the  same  eccentric  course  as  the  undivided  hullet  in  the 
jost  cited :  if  they  traverse  they  mny  occasion  more  than 
wound  of  exit  resembling  that  caused  by  a  single  bullet. 

When  the  bullet  takes  a  direct  course  through  the  body  (that 
ia  to  say,  when  it  is  not  deflected)  the  character  of  the  two  aper- 
taren,  coupled  with  the  direction  of  the  line  which  joins  them, 
may  serve  to  indicate  the  posture  of  the  body  at  the  time  the 
woand  was  received.  So  also  wlien  a  bullet,  after  traversing  a 
wooden  paling,  or  a.  window,  strikes  a  wall  beyond,  the  line 
of  flight,  and  spot  from  which  the  shot  wiis  fired,  may  be 
determined. 

Small  shot  discharged  quite  close  to  the  body,  and  striking  it 
at  right  angles,  may  cause  a  round  clean  wound  not  easily  dis- 
tingnished  from  one  produced  by  a  bullet ;  but  at  the  distance  of 
ft  foot  or  more  the  shot  scatter,  and  occasion  an  irregular  wound. 
At  the  distance  of  three  feet  the  shot  are  so  much  scattered  that 
it  ia  not  possible  to  confound  the  injury  with  one  caused  by  a 
boUet.  In  these  wounds  some  of  the  shot  lodge  in  the  body,  and 
when  ftred  dose,  or  within  a  sliort  distance,  there  will  be  marks 
of  bnming  on  the  skin  and  clothing. 

Fire-arms  loaded  with  wadding,  and  fired  close  to  the  body,  or 
within  a  few  inches,  may  produce  severe,  and  even  fatal,  pene- 
trating wounds,  and  even  at  the  distance  of  a  foot  may  give  rise 
to  extensive  superficial  injuries.  The  unconsumed  powder,  when 
fire-arms  loaded  only  with  powder  are  discharged  close  to  the 
body,  may  produce  the  same  injuries  as  small  shot. 

From  what  has  been  said  above  of  the  complicated  nature  of 
gan-shot  wounds,  it  is  obvious  that  they  are  very  dangerous  to 
life.  They  may  prove  fatal,  immediately,  or  within  a  short 
intenral,  by  shock,  or  hsemorrhage,  and  after  a  longer  interval,  by 
secondary  hsemorrhage,  by  erysipelas,  by  tetanun,  or  by  the 
inflammation  and  extensive  suppuration  following  on  the  death  of 
the  figured  parts. 

The  same  medico-legal  questions,  such  as  the  more  or  less 
dftngeroos  character  of  the  wound,  the  effect  of  the  treatment 
adopted,  and  of  the  subsequent  conduct  of  the  wounded  person, 
on  the  issue  of  the  injury,  and  the  amount  of  locomotion  possible 
after  it,  arise  in  gun-shot  as  in  other  wounds. 

The  question  whether  the  wound  was  the  result  of  accident, 
ndeide,  or  homicide  may  also  be  raised  respecting  these  in  common 
with  other  wounds.  As  a  general  rule,  accidental  wounds,  whether 
inflicted  by  the  wonnded  person,  in  loading,  or  in  the  ace  oC  c»x- 
Tying  a  loaded  peoe,  or  by  another  penon  pomtmg  ttX  \i\m  «l  \^«e% 
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sappoaed  not  to  be  loaded,  or  wBlliing  or  ibootiog  in  liis  compwij' 
hire  the  rharacters  of  wouiida  cauBcd  by  diwljargis  near  the 
perHiii ;  but  these  characters  they  have  in  oomiDoii  vitb  Euiciital 
wonnds.  But  inicidBl  wounds  hnre  the  chnracter  which  afci- 
denUI  woands  ollen,  und  homiddal  M-oundB  totacUmcs,  kck,  of 
being  inflicted  in  frnnt  on  tho  head  or  rejfioD  of  the  heart.  To 
tbia  rale,  however,  some  niicidnl  gnn-aliot  wouada  form  an  eioep- 
tiim,  iDanmurh  bb  the  tceapon  is  dirocted  to  tbe  buck  of  the  bead. 
At  a  general  mle,  too,  tho  auicide  Area  only  one  abot ;  ^nxt  anicidu 
have  been  known  to  tiro  two  [uiitolii,  and  even  to  resort  bo  flre- 
unu  atler  the  fail'ire  of  inciBed  wounds.  In  some  cases  tbs 
■Bicide  ia  found  in  a  room  aecared  from  within,  with  the  weapon 
■till  grasped  in  Ibe  hand,  and  when  the  piiuiing  wai  of  ponder, 
with  tho  band  stained  bj  it. 

Some  advantage  is  occaBioitally  deritpd  from  an  omniinBtion  nf 
the  gnn  or  pistol.  When  the  comhnstion  of  the  powder  is  imper- 
fect, the  finger  introduced  into  tbe  barrel  ia  blackened  b;  tbe 
Bnconsnmcd  charcoal ;  and  the  renidue  is  found  to  conuit  of  this 
nnconsumed  charcoal  m'lied  with  sulphide  o[  potaasinm.  Bat 
wben  (he  combastion  is  perfect  the  finger  is  not  blackened,  for 
the  residue  consists  of  the  white  sulphate  and  carbonate  of  potash. 
After  an  interval  of  some  dajs,  vnrj'ing  with  the  quantity  of 
mcriatare  in  the  air,  tlic  mixed  residue  of  charcoal  and  aalpbide 
of  pataBsium  ia  converted  into  sulphate,  which  after  a  still  longer 
interval  may  be  found  blended  with  the  rust  of  iron. 

IT.   QVEBTIONB  COMUON  TO  ALL  FOBHB  OF  MSCHUIICII.  UTJUXT. 

There  are  three  qnestions  common  to  all  fbrms  of  mechanical 
injury: — \.  Wat  ilinfiicttd  dvrinff  lift?  2.  Wat  it  the  eoMte  ^ 
death  !  and  3.  Wat  it  accidental,  tuiddal,  or  homicidal  f  The 
Srvt  question  has  been  already  eiaminedj  the  second  and  third 
remain  to  be  discuroed. 

Wat  the  Wound  the  caute  of  Death  t—Tiie  answer  to  thk 
question  rarely  presents  any  difficulty  when  a  man  in  the  enjoy- 
ment of  perfect  health  receives  a  aorcre  injnry,  and  dies  btAre 
sufficient  time  has  elapsed  for  disease  to  set  in,  or  neglect,  Or  an- 
skilful  treatment  to  prove  injurious.  But  when  a  oonnderablB 
interval  elapses  between  ttie  receipt  of  the  injury  and  the  btal 
event,  snch  complications  may  arise,  and  render  the  answer  to  the 
question  difficult. 

To  tbe  first  clan  of  cases  belong  the  abnormal  fbrmation  of  tb* 
psrts  injured  (as  in  the  instance  of  a  boy  caught  robbing  an 
orctiard,  whose  death  was  caused  by  a  blow  intended  aa  a  ample 
cWtlsement,  on  a  tkvU  ^NUm&limW'j  UAn^and  their  at 
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nation  (m  Id  the  familiar  instances  of  an  ingninal  hernia  in- 
red  by  a  kick  ;  of  fatal  hsamorrhage  caused  by  a  blow  on  the 
ins  over  the  seat  of  a  kidney  containing  a  jagged  calculus ;  and 
a  lai^  abscess  behind  the  ear  ruptured  by  the  same  means). 
To  tibis  class  also  belong  those  sudden  deaths  which  follow  falls 
'  blows  too  slight  to  account  for  the  fatal  result  by  the  direct 
Jury  they  occasion,  death  being  really  caused  by  the  rupture  of 
Teaael  on  the  brain,  or  of  an  aneurism ;  in  both  which  cases  it 
poenble  to  attribute  the  death  to  the  excitement  of  the  struggle 
I  well  as  to  the  fall  or  blow.  Also  those  cases  of  latent  effusion 
I  the  brain  or  into  the  cavities  of  the  chest  which  might  prove 
iddenly  fatal  even  in  the  absence  of  violence,  but  are  very  likely 
)  caose  death  nnder  the  influence  of  excitement  or  shock. 

In  these  cases  the  injury  is  inflicted  in  ignorance  of  the  exis- 
Doe  of  any  cause  by  which,  though  comparatively  slight,  it 
ig^t  be  rendered  mortal.  To  all  other  cases,  such  as  those  of 
yong,  feeble,  or  aged  persons,  and  pregnant  women,  the  Eng- 
lb  law,  as  Isid  down  by  Lord  Hale,  will  apply  :  "  it  is  sufficient 
I  prove  that  the  death  of  the  party  was  accelerated  by  the 
afidoos  act  of  the  prisoner,  although  the  former  laboured  under 
mortal  disease  at  the  time  of  the  accident." 

The  second  dass,  or  that  in  which  an  interval  elapses  before 
le  wound  proves  mortal,  comprises  a  greater  number  of  special 
IMS.  Before  treating  of  these  in  detail,  it  is  necessary  to  pre- 
iae  that  even  when  the  interval  between  the  injury  and  the 
All  result  is  connderable,  it  may  be  quite  possible  to  attribute 
la  death  to  the  iigury  without  any  misgiving ;  for  it  may  be 
ifib  that  no  strength  of  constitution,  and  no  care  or  skill,  could 
rcft  a  fatal  termination.  In  fractures  or  dislocations  of  the 
Mne,  for  instance,  and  in  gun*sbot  wounds  when  the  bullet 
dges  in  the  body,  however  long  the  fatal  result  may  be  post* 
ined,  the  death  is  fairly  attributable  to  the  injury  alone.  But 
loogh,  in  cases  of  this  kind,  no  doubt  can  exist  either  respecting 
16  true  cause  of  death,  or  the  guilt  attaching  to  the  act  of  vio- 
nee^  the  lapse  of  time  has,  in  most  civilized  countries,  been 
iken  into  account,  and  by  the  common  law  of  England,  if  the 
gored  party  survive  one  year  and  one  day,  the  crime  ceases  to 
e  murder ;  and  English  juries  have  sometimes  shown  a  disposi- 
km  to  shorten  this  period  very  considerably. 

Within  this  period  of  366  days  there  is  ample  opportunity  for 
ome  of  the  drcumstances  now  to  be  specified  to  come  into  play. 

I.  A  trifling  wound  or  injury  may  prove  fatal,  from  the  io- 
md  part  takkig  on  an  unhealthy  character,  nusb  aa  icrafis^aoa 
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Z.  To  Hie 
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doe  to  peeuliarlty  of  conititutioo,  or  eryBipekUm* 
from  eipiMDrB  to  EOntBgion. 
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.  art  of  a  qunlified  mediml  atteii 

Vai  tie  Wound  Aecidenlal,  Suicidal,  or  Homicidal  f— Acd- 
dental  death  is  a  common  occurrBnce  in  crowds,  am]  in  wrestling* 
and  flglits,  when  the  ducensed  pcr«>Q  falls,  or  is  thrown,  or  stro^ 
against,  hard  naistine  ohject«.  in  wliicli  case  an  eiamination  of 
the  spot  will  help  to  determine  the  qncstion. 

There  is  always  a  probability  of  accident  when  a  body  iifinind 
in  a  dangeroui  ntuation,  as  at  the  foot  or  a  precipice,  or  in  > 
river  with  sleep  bankx  ;  nod  tbe  prolmbility  is  increased  when  tbe 
deceased  is  proved  to  have  been  drinking.  In  all  doubtful  cases 
the  character  of  the  injuries  will  go  far  to  deti;rmino  the  clan  to 
which  the  death  belong*.  Braises,  fracturos,  and  dialocationi, 
for  instance,  are  more  consistent  with  the  theory  of  death  by 
accident  than  incised,  pnnctured,  or  lacerated  wounds. 

If  we  luppoee  the  alternative  of  scoidcnt  to  be  eicloded  by  tfa« 
uature  of  the  case,  the  original  question  is  narrowed  to  this,  Wat 
tie  iDOUHd  tuicidal  or  homicidal  T 

Aa  suicide  is  much  more  common  than  homicide,  there  i* 
a'wnys  a  primi  facie  probability  in  favour  of  suicide,  especially  in 
middle-aged  persons ;  but  this  probability  will  be  materiillj 
modified  by  such  considerations  as,  the  place  in  which  tbe  body 
is  found;  the  Datnro,  seat,  eitent,  and  direction  of  the  mmnd; 
and  the  number  of  wounds. 

Plaet  «ifn  tie  Sodg  ii  found. — Tlie  finding  of  a  Oorpie  tn 
•  room  with  the  windows  and  doors  fastened  on  the  inside,  is 
conclusive  of  saicide.  The  absence  of  the  instrument  of  dotth  ia 
oonclnsive  as  to  murder.  So  also,  if  the  blood  from  a  morttd 
woand  haa  been  washed  l¥om  the  body  or  floor,  or  tlie  body  itMlf 
hu  been  placed  in  a  pontioa  inconsistent  with  the  mode  of  death, 
•r  MverMl,  or  bnii«d. 
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Naiwre  of  the  Wound, — Contused  wounds  are  rarely  SDiddal, 
though  attempts  at  Belf-destraction  by  knocking  the  bead  against 
the  wall  are  not  uncommon.  Severe  contusions,  therefore,  are 
most  probably  homicidal,  unless  the  body  is  lying  near  a  height 
from  which  it  might  have  falljen,  or  from  which  the  deceased 
might  have  thrown  himself.  Incised  wounds  are  as  likely  to  be 
suiadal  as  homicidal,  and  it  is  not  easy  to  infer  from  the  character 
of  the  wound  to  which  class  it  belongs.  The  cleanness  and  even- 
nem  of  an  incised  wound  have,  indeed,  been  thought  to  afford  a 
probability  in  favour  of  homicide,  but  without  sufficient  reason ; 
for  a  resolute  suicide  is  more  likely  to  have  a  steady  hand  than  a 
murderer  to  meet  with  no  resistance ;  and  some  of  the  deepest 
and  cleanest  wounds  of  the  throat  are  certainly  suicidal. 

In  a  few  instances  the  shape  of  nn  incised  wound  helps  us  to 
determine  the  question  of  suicide  or  homicide,  by  indicating  the 
kind  of  instrument  with  which  it  was  inflicted,  and  the  occupation 
of  the  murderer.  Thus,  a  man  with  his  throat  cut  from  within 
to  without,  as  butchers  slaughter  sheep,  was  found  to  have  been 
mnrdered  by  a  butcher ;  and  in  the  case  of  a  body  divided  into 
two  parts  by  a  cutting  instrument  passed  into  the  fibro-cartilage 
oniting  the  third  and  fourth  lumbar  vertebrse,  so  as  to  divide  the 
articulating  processes  transversely,  as  butchers  cut  through  the 
spines  of  animals,  a  butcher  was  proved  to  have  been  the  murderer. 
(Orfila). 

Situation  of  the  Wound. — It  may  be  laid  down  as  a  general 
role,  that  if  a  wound  is  so  situated  that  the  instrument  of  death, 
when  placed  in  the  hand  of  the  deceased,  cannot  be  made  to  reach 
it,  whether  by  the  motion  of  the  hand  itself,  or  by  that  of  the 
part  injured,  or  by  both  jointly,  it  was  not  self-inflicted.  Wounds 
on  concealed  parts  of  the  person,  as  within  the  labia,  and  beneath 
the  breast  of  the  female,  are  in  all  probability  homicidal.  It 
most,  however,  be  borne  in  mind  that  while  murderers  sometimes 
inflict  injuries  of  a  kind  to  appear  suicidal,  many  suicides  are 
moved  by  very  eccentric  impulses. 

Sxtent  of  the  Wound, — It  has  been  thought  that  a  suicide 
would  not  have  courage  or  strength  to  inflict  a  very  extensive 
wound  upon  himself;  but  experience  is  opposed  to  this  view. 
Suicidal  wounds  of  the  throat,  for  instance,  are  usually  deep  and 
extensive;  and  nothing  is  more  common  than  to  read  of  the  head 
being  nearly  severed  from  the  body.  But  superficial  wounds  of 
the  throat  are  among  the  most  common  forms  of  pretended 
suicide. 

Direction  of  the  Wound, — Suicidil  wounds  generally  follow 
the  natural  movement  of  the  arm  from  left  to  t\^V»»  V[A  trai^ 
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sbciTe  to  below.  But  in  tbe  caae  of  left-hnnded  penotu,  tfae 
direction  would  be  reversed.  Wonnda  of  the  throat,  whotber 
suicidal  or  homicidBl,  nre.  Iiowerer,  gimomlly  tmuvens.  When 
penoaa  of  difierent  sUtara  fight  togetlier.  >  wound  iutlict«d  b; 
the  taller  miui  would  pan  from  above  downwai^  uid  tlie  revene 
if  givoD  bj  the  shorter,  aapposing  hotli  ombstBiitii  ta  omintain 
the  erect  posture.  In  woands  inflicted  by  >  iword,  or  by  Gre- 
armi,  it  i«  alwaji  important  to  notjce  both  tbeir  direction  and  the 
orifici.«  of  entrance  and  eiit. 

Ifuinbrr  of  Woandt, — The  coeiiatence  of  several  mortal  woonds 
■flbrdg  a  proumption  against  suicide,  but  only  a  preanmptiou ; 
for  after  inSicting  nn  themeelvEs  wonndg  necesearilj  mortal, 
(uiddes  have  retained  etren;;tb  and  determination  to  inllict  others. 
niu*  OrflUl  relates  the  cue  of  a  gentleman  at  Rnuen  fannd  dead 
in  his  chumber,  witti  t<va  piatols  Iving,  (me  near  the  body,  the 
other  on  tlic  b.'d.  iit  boiup  liist-iuw  'from  it.  Hf  bad  sliM  lilra- 
Mdf  in  two  places.  One  woond,  apparently  made  while  he  »aa 
on  the  bed,  had  traversed  the  left  aide  of  the  cheat,  breaking  i 
lib  before  and  behind,  perforating  the  middle  portjon  of  the  lung, 
and  paaiing  neor  the  roota  of  the  pulmonary  veini.  A  large 
quantity  of  blood  was  eitravaaatcd  in  the  chest.  After  inflicting 
on  hioualf  this  aerioui  injury,  the  deceased  must  have  risen  from 
the  bed,  walked  to  a  closet  to  get  another  pistol,  with  which  he 
prodnoed  a  second  vraund  that  inuat  have  hilled  him  instantly. 
The  ball  had  entered  the  frontal  bone,  and.  after  traversing  the 
left  hemisphere  of  the  brain,  had  lodged  a^inst  the  ob  occipitis. 
There  was  do  donbt  of  this  having  been  a  deliberate  suicide. 

Watson  givea  a  case  of  suicide  in  which  no  less  (ban  ten  wounds 
were  inflicted  on  the  throat. 

It  is  scarcely  necessary  to  observe  that  most  of  the  probabilities 
joit  established  may  lead  to  error  if  too  implicitly  relied  upon  ;  so 
that  in  doohtfiil  casee  we  mnst  goard  against  false  inferences  ft«in 
drcumstances  purely  accidental  as  well  as  from  amngsmenta 
made  to  deceive  oa. 

Nor  is  it  always  safe  to  assume  that  a  severe  injury,  aetnollj 
inflicted  by  another,  is  the  real  cause  of  death ;  for,  as  in  a  caae 
related  by  Wildber^,  a  death  occurring  during  a  chaatJsement 
may,  on  examination,  be  found  to  have  been  due  to  poison. 

Hie  «reii»w(oii(io/  ecidence  in  death  by  wounds  is  of  great 
importance.  See  "  persons  foncd  dead"  (p.  £34).  Tlius  SeUi^  a 
■ervant  of  the  Duke  of  Cumberland,  afterwards  King  of  Hanover, 
was  found  dead  on  his  bod  with  hia  throat  cut,  while  his  master, 
■everely  wounded  in  tlie  head  and  hand,  was  nnder  the  care  of 
Sir  Evflnrd  Hume.    Th«  Uuke  stated  that  he  was  roused  frau 
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deep  by  a  blow  on  the  head,  followed  by  several  others,  one  of 
which  cansed  an  immense  effusion  of  blood ;  tliat  he  leaped  out  of 
bed,  and  followed  his  assailant,  who  repeatedly  struck  at  him, 
and  would  doubtless  have  murdered  him,  but  that  the  doors  pro- 
tected his  person  from  some  of  the  blows.  Every  part  of  this 
statement  was  confirmed  by  the  circumstantial  evidence.  The 
ooloored  drapery  at  the  head  of  the  Duke's  bed  was  sprinkled 
with  blood ;  there  were  traces  of  blood  on  the  passage  and  stair- 
eaae,  and  on  the  doors  of  all  the  state  apartments ;  and  Sellis's 
ooat  was  found  on  a  chair  out  of  reach  of  blood  from  his  bed,  but 
with  the  sleeve  sprinkled  from  shoulder  to  wrist  "  with  blood, 
quite  dry,  and  evidently  from  a  wounded  artery.^' 

Lord  William  Russell,  the  victim  of  Courvoisier,  was  found 
dead  in  bed  with  his  throat  cut ;  the  instrument  of  death  did  not 
lie  near  the  body,  and  a  napkin  was  placed  over  the  face.  A 
woman  of  the  name  of  Norkott  was  found  dead  in  bed  with  her 
throat  cut,  and  on  her  left  hand  a  bloody  mark  of  a  left  hand. 
In  both  these  cases  the  evidence  of  murder  was  complete. 

There  are  still  other  questions  that  may  have  to  be  considered. 
We  may  be  asked  whether  a  given  wound  is  dangerous  to  life, 
and,  of  many  wounds,  which  was  mortal.  It  may  also  be  im- 
portant to  know  how  long  the  wounded  person  survived  the 
injury,  and  to  fix  the  point  of  time  at  which  a  wound  was 
inflicted. 

li  the  Wound  dangerous  to  Lifel — This  question  is  easily 
answered  in  the  case  of  injuries  to  large  blood-vessels  and  im- 
portant viscera,  but  less  easily  in  the  case  of  injuries  which  ufiect 
life  rather  by  their  extent  than  the  importance  of  the  parts 
implicated;  for  while,  on  the  one  hand,  slight  injuries  to  parts 
alto^ther  unimportant  may,  in  peculiar  states  of  constitution, 
prove  fatal,  on  the  other,  recovery  may  take  place  from  injuries 
the  most  severe  and  extensive,  as  in  the  well-known  cnse  of  Mr. 
Tipper,  who  was  pinned  against  a  stable-door  by  the  shait  of  a 
gig  traversing  the  chest. 

The  danger  attending  injuries  of  the  several  important  parts  of 
the  body  will  be  found  discussed  under  the  next  heading. 

Of  many  Wounds,  which  was  mortal  ? — It  is  easy  to  under- 
etand  how  this  question  may  become  important.  A  mortal 
ftmggle  may  begin  with  blows  and  end  with  the  use  of  a  stabbing 
or  catting  instrument ;  and  the  crime  would  have  a  very  different 
•fpect,  according  as  the  death  was  attributable  to  the  blows  or  to 
the  stabs  or  cuts.  The  question  is  of  so  general  a  nature  that  it 
most  suffice  to  indicate  its  importance. 

Mow  lanff  did  the  wounded  person  ewrvioe'i — >T\i\a  ^^q«x^cpgl> 
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When  Kcu  iht  Wound  injlicledt — TbiB  qQtJsKon  may  ■rise 
ritfaer  during  life  or  iiA«r  dedth.  During  life  the  question  mnM 
Iw  kDiwerifd,  in  thu  cnse  of  contuaetl  woaudt,  by  the  eittiit  of  the 
eocliynioai*  ami  the  coloun  it  auuiaee ;  in  ths  csavs  of  indsvd 
Hid  poiictoTHl  Ronndi,  by  the  stdle  of  tlie  divided  pnrts,  whether 
they  are  filled  with  extrunuted  blood  or  not;  snd  whether  the 
edgei  nre  iwollen,  and  the  snrrounding  skin  inflnmed.  After 
death  the  question  aitlier  reBOlceB  itielf  into  the  simple  inquiry. 
How  loDg  Iihb  the  deceawd  been  dead?  or  iato  the  doaUe 
qneation  of  tb«  date  of  tbe  death  and  the  length  of  time  that  the 
deceaied  mrvival  the  injury.  The  presrnec  or  nhseiicc  of  nnimal 
heat,  of  cadnverie  rigidity,  oiul  of  putrebction,  and'  the  progreaa 
which  putrerHction  may  have  made,  innit  he  taken  into  arconnt. 
These  cbangei  in  tiie  condition  of  tlie  dead  body  take  plaoe,  ai 
hai  beeii  nlready  obacrved  {p.  242),  with  very  different  degreea  of 
rapidity  in  diffi^rent  EUbjecta;  so  as  to  oblige  us  to  speak  of  the 
time  occupied  hy  them  with  caution  and  reeerve. 


Some  of  the  questions  which  have  been  indieated  aa  important 
ia  the  previous  diviiiioii,  will  be  examined  in  detail  in  this. 

Wovndi  of  ihe  Sirad.— Injuries  to  the  icalp  are  more  im- 
portant than  tliose  of  tlie  int-egumeuts  of  other  pHrts,  on  sccount 
of  the  pL'culinr  tendeiir-y  of  the  fkin  itaelf  to  take  on  the  erympe- 
Ifttoui  indiimmHtion ;  the  qunntity  of  loose  areolar  tiaue  inter- 
vening between  the  tendon  of  tlie  oci-ipito-frontalis  and  tfae 
perioateuui.  wbieh  ia  veiy  liable  to  become  the  seat  of  diffuse 
indammation  ;  and  the  relation  of  tlie  tendon  to  this  tax  tisnie, 
preventing,  as  it  does,  Ihe  escape  of  effused  prodncta.  Punc- 
tured and  contused  nounds  of  the  cciilp  are  dangerous  on  aceoiuit 
of  the  intiammatian  tliey  set  up  in  tliis  tisane,  and  the  want  of 
free  exit  for  the  diecburges.  But  extensive  lacerated  wounds 
which  do  not  involve  the  periosteum  are  rarely  aeriout.  inasmuch 
as  they  atTord  tree  passHf;e  to  the  products  of  inflammation. 

Ii-aet«rei  of  the  SiuU  are  not  more  important  than  those  of 
Other  bones,  unless  the  (orre  that  occasions  the  fracture  also 
pn>duce8  connufiion,  or  otlier  injury  to  the  brain,  or  ita  mem- 
brtata.     it  should  also  be  oudentood  that  a  blow   does  not 
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alwaji  fracture  the  bone  on  which  it  alights,  but  may  produce  a 
ooooter  fhicture  at  an  opposite  part  of  the  skull.  A  severe  blow 
or  &11  on  the  vertex  of  the  head,  for  instance,  will  often  occasion 
a  fracture  at  the  base. 

In  estimating  the  danger  attending  fractures  of  the  skull,  we 
most  bear  in  mind  the  different  thickness  of  its  several  parts. 
Thus,  a  blow  on  the  temple  would  be  productive  of  greater  injury 
than  one  of  equal  force  applied  to  other  parts  of  the  cranium ; 
tho  orbitar  plate  by  its  extreme  thinness  exposes  the  brain  to 
■erioos  injury  from  thrusts  with  pointed  instruments;  and  the 
cribriform  plate  of  the  ethmoid  bone  would  be  easily  fractured, 
and  the  base  of  the  brain  injured  by  a  sharp-pointed  instrument 
thrust  up  the  nostril. 

Jnfuries  of  the  Brain  fall  under  the  distinct  heads  of  con- 
eiuuon,  compression,  wounds,  and  inflammation. 

Concttsnon, — This  is  a  common  effect  of  severe  blows  or  vio- 
lent shocks.  The  symptoms  oflen  follow  immediately  on  the 
acddent,  and  death  takes  place  without  reaction,  or  any  improve- 
ment under  treatment.  The  two  states  of  concussion  and  com- 
pression ma^'  be  combined,  and  concussion  may  be  followed  by 
compression  or  inflammation. 

Concussion  is  not  always  attended  by  lesion  of  the  brain. 
Thus,  Mr.  Travers,  in  his  work  on  *  Constitutional  Irritation,' 
gives  the  case  of  a  prize-fighter  who  was  taken  off  the  ground 
insensible,  and  apparently  apoplectic,  and  died  in  eight  hours; 
yet  no  lesion  or  extravasation  could  be  discovered. 

The  interval  between  the  receipt  of  this  form  of  injury,  and 
the  fatal  termination,  is  very  various.  It  may  prove  fatal,  as  in 
the  case  just  quoted,  in  a  few  hours,  or  after  the  lapse  of  several 
days,  weeks,  or  even  months.  Thus  Richard  Wiseman,  in  his 
chapter  on  Wounds  of  the  Head,  gives  the  case  of  a  lady  who 
received  a  blow  on  the  head  while  riding  under  a  pent-house. 
The  blow  stunned  her,  and  she  died  after  many  months  of 
suffering  with  symptoms  pointing  to  cerebral  abscess. 

It  is  a  remarkable  circumstance  connected  with  this  class  of 
injuries,  that  the  patient  sometimes  suffers  little  or  no  immediate 
inconvenience;  but,  after  the  lapse  of  some  days,  is  seized  with 
symptoms  of  compression  or  of  inflammation.  Thus,  Mr.  Pott 
gives  the  case  of  a  woman  who  received  an  injury  on  the  head, 
and  after  remaining  well  twelve  days,  fell  ill,  and  died  with 
symptoms  of  compression.  The  ventricles  contained  bloody  serum, 
and  a  small  coagnlum.  And  Abercrombie  gives  the  case  of  a  g^rl, 
aged  thirteen,  who  fell  from  a  swing,  and  struck  her  head  violently 
against  the  ground.    For  tiz  weeks  after  the  aod<dAikVi  ioA  ^noL- 
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plained  of  heuladie,  but  wu  not  otherwin  ilL  Fereridi  armp- 
toma  then  cama  on,  followed  by  sliglit  dtilirinm  and  rauM,  ond 
■bo  died  two  monttu  after  the  fall.  DiatenBion  of  tbe  yenCriflei 
with  ■erons  Suid  n-aa  tlie  onl.v  morbid  a|jpearaai.'e. 

CompretiioH Tbia  may  be  cauited  by  deprc«6ed  bono,  or  by 

offhied  blood  oc  aenun.  Tbe  symptoma  come  on  auildanlj  or 
gradoally,  according  to  the  oatore  of  tbe  compriuuag  oaoae,  and 
tbe  btal  remit  follows  in  Taryiiig  iutervale  of  time.  lu  oooi- 
preturiOD  due  to  depressed  bone,  tbe  esiise  of  death  is  obvioua  j 
but  when  it  arises  from  oSuaiou  of  blood  or  accuiu  following  an 
iiguiy,  it  may  be  allt^ed  tlmt  tbe  etTuuoa  and  cuiueqaent  fatal 
result  were  due,  not  to  the  injury  itaelf,  but  to  some  cuncomitant 
drcnmatance.  Thus,  if  in  tbe  course  of  a  straggle  a  man  ia 
thrown  down  oc  atrDcti,  aud  dies  lOon  after,  with  ayiuptom* 
of  compreation,  and  an  dTanon  of  blood  has  takuii  ptaoe, 
thia  may  be  attributed  to  tbe  CM:ilpiiii;iit  of  the  coiitpfit,  and  not 
to  tbe  injory  il«elf ;  and  tbis  i>  more  likely  to  be  the  case  if  the 
deceased  was  given  to  halnte  of  intoxication,  or  was  of  a  plethoric 
babit  and  apoplectic  make,  or  of  an  advanced  age.  Tbe  inquiry 
will  be  aUII  aore  difficult,  if  on  disaectjon  the  veaaelii  of  the  brain 
■re  fonnd  diseased ;  bnt  as  sangnineous  effusion  rarely  takea  place 
OS  the  futface  of  the  brain  from  diaeaae,  tbe  difficulty  will  only 
attach  to  efTuaiona  at  tbe  base,  in  the   ventriclee,  or  inu  iU 


Wovndi. — These  present  conaiderable  difficulty  in  a  medico- 
legal point  of  view — a  difficulty  well  set  forth  in  tbe  words  of 
Bicbard  Wiseman.  He  says,  "tbe  greater  symptoma  that  are 
tuoally  said  to  attend  tbe  wounds  of  the  brain  do  show  them- 
•elves  mora  uncertaioly  than  a  apeculative  cbirurgeon  would 
imagine ;  and  in  cuta  and  wounds  made  by  abarp  weapons  or 
radden  strong  force,  more  uncertainly  than  in  coatusiona,  coucns- 
aiona,  and  depressions  of  the  skull)  tbe  bigheet  of  them,  via., 
vomiting,  stupor,  loaa  of  spirita,  with  a  paralyaia  of  lege  and  arms, 
ariung  more  suddenly  in  these  latter  cases  than  in  the  former." 
"  Nay,  we  see  many  die  suddenly  from  a  box  on  the  ear,  and 
from  small  blows  or  wounds.  In  some  whereof,  upon  opening 
the  cranium,  there  hath  been  much  blood  extravaaated:  in  others 
none  at  all,  or  anght  else  that  may  be  thought  to  have  killed  the 
patient"  "  Otbera  1  have  been  called  on  to  see  opened,  when 
tllere  bad  preceded  only  a  contuuon  of  the  calvaria,  without  any 
fiamra,  or  more  extravasated  blood  than  is  nsuall}  seen  in  every 
opening  on  taking  off  the  cranium  :  yet  the  patient  lay,  as  I  am 
inJbrmed,  under  all  those  symptoms  of  delirium,  coma,  ic.  Then, 
again,  I  have  dnat  many  that  have  been  cut  throngh  the  akull. 
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tLe  flhiTen  of  bones  lying  pasht  with  the  flesh  and  hair  upon  the 
dura  mater :  yet  the  patient  hath  been  without  any  symptoms  of 
snch  a  wound ;  which  I  suppose  happened  by  reason  of  the  bones 
lying  loose  upon  the  membrane." 

Of  severe  symptoms  quickly  following  a  slight  injury  the  fol- 
lowing is  an  example : — A  young  man  received  a  blow  on  the 
forehead  from  a  cudgel,  soon  took  to  his  bed  and  became  deli- 
rious :  a  sopor  followed,  and  after  some  days  he  died.  A  small 
bair-like  Assure  was  found  running  from  the  great  canthns  of  the 
eye  upward.  On  removing  the  skull  and  dura  mater  but  little 
blood  was  found  extravasated,  and  the  pia  mater  little  altered. 
Of  comparatively  slight  symptoms  following  very  severe  injuries, 
the  following  is  an  example  of  the  opposite  kind  from  the  ^ame 
author : — A  soldier  was  shot  in  the  face  by  a  case-shot,  and  had 
"  his  face,  with  his  eyes,  nose,  mouth,  and  forepart  of  the  jaws, 
with  the  chin  shot  away,  and  the  remaining  parts  of  them  driven 
in.  One  part  of  the  jaw  hung  down  by  his  throat,  and  the  other 
part  pushed  into  it.  I  saw  the  brain  working  out  underneath 
the  lacerated  scalp  on  both  sides  between  his  eyes  and  brows." 
Yet  this  man,  afrer  being  carried  off  as  dead,  was  found  next 
morning  knocking  against  the  duor  of  the  room  in  which  he  had 
been  placed,  and  was  seen  standing  by  the  door.  He  was  quite 
sensible,  implored  help  by  signs,  and  assisted  himself  to  drink. 
His  wounds  were  dressed,  and  he  remained  under  Wiseman's 
care  six  or  seven  days,  being  left  alive  at  the  end  of  that  time. 
An  equally  remarkable  case,  illustrating  the  power  of  locomotion 
that  may  survive  very  severe  injuries  of  the  brain,  is  related  in 
the  voyages  of  the  g^eat  French  surgeon,  Ambrose  Par^.  *'  A 
soldier  in  my  presence  gave  to  one  of  his  fellows  a  stroke  with  an 
halbard  upon  the  head,  penetrating  even  to  the  left  ventricle  of 
the  brain,  without  falling  to  the  ground."  After  being  dressed 
"  he  returned  all  alone  to  his  lodgings,  which  was  at  least  200 
paces  distant."  The  third  day  he  came  staggering  to  Fare's 
tent  to  be  dressed,  but  died  under  his  hands  in  a  convulsion. 
Par^  says :  "  I  have  recited  this  history  as  a  monstrous  thing, 
that  the  soldier  fell  not  to  the  ground  when  he  had  received  this 
great  stroke,  and  was  in  good  senses  even  till  death." 

Other  striking  cases  of  the  same  kind  are  to  be  found  in  the 
works  both  of  Par^  and  Wiseman.  The  following  is  a  more 
modem  case.  Thomas  Fothergill  was  charged  before  tAr.  Justice 
Willes  at  Newcastle  with  the  wilful  murder  of  John  Smith.  The 
prisoner  knocked  the  deceased  down  by  a  blow  on  the  head  with 
a  pickaxe,  and  then  struck  him  again  with  the  pickaxe  on  the 
body.    After  a  time  the  deceased  was  able  to  ^a\ktA  XsAftVo^- 


Ingi,  nbence  hs  wbi  tnVcn  to  tho  Newcastle  Inftrmiuy,  where  ba 
died  ten  diyi  iifter.  The  ttinporal  bone  had  been  driven  in  and 
bad  lueerntwl  tlie  bruin  ;  nnd  tlie  aplwD  wm  fonnd  torn.  Either 
injuiy  wai  enfficient  to  csose  death. 

ImJlatiuitaUiHi. — Tliii  may  follow  injorie*,  not  only  to  the  oi^n 
itieir,  bat  to  the  scalp,  and  the  piirti  most  ncBrly  connectud  with 
Iba  brain,  nieh  at  tlie  orbit  and  ear.  Its  severity  ii  not  alwaye 
proportioned  to  the  injnry  received.  A  iliglit  injury  may  give 
riffi  to  very  gevere  inflsuimHlDon,  a  acvere  Injury  to  very  alight 
eflbita.  The  period  at  which  inflammation  sets  in  U  alao  jcry 
variable.  As  a  general  mle,  it  does  not  directly  follow  the 
lHJnry,  hnt  several  hours,  some  days,  or  evau  wealu  may  eUpse 
befbre  it  takes  plaoo. 

Injuria  of  the  head,  then,  have  this  peculiiirity,  that  at  firat 
they  often  aeein  of  little  cons.-queiite,  hut  aller  on  interval  often 
eonndenible,  dangeroDi  symplomi  may  arise  and  end  fatally. 
Bailway  accidents  often  give  rise  to  difficult  queationa  relating  to 
this  class  of  injuries.  'I'he  symptoms  of  injury  to  the  nervona 
system  have  not  shown  tbemselve*  at  once,  hut  the  follOHing  day, 
or  after  a  still  longer  interval,  and  much  difficulty  has  been 
experienced  by  the  jury  in  awarding  damugea,  in  consequence  of 
conflicting  medical  opinions.  In  the  interval  between  the  receipt 
of  the  injury  and  tlie  accession  of  dangerous  symptoms,  there  is 
room  fbr  n^lect  or  mismanagement,  on  the  part  of  tlie  patient, 
hi*  friends,  or  the  medical  attendaiit,  which  may  materially  affect 
theqoeation,— Was  the  injury  the  cause  of  deatli  P 

XnjuritM  to  tie  Spinal  ConJ.— This,  like  the  brain  itself,  is 
tubjcct  to  concussion  ;  to  dimpression,  from  effusion  of  blood  on 
ite  surface  or  in  its  sabstance;  and  (o  wounds  from  fractnred 
vertebriB.  Concussion  and  compression  may  follow  severe  shocks, 
as  in  railway  aciidenta;  the  more  severe  injuries  arise  from  falls 
or  blows,  or  sudden  twisting  movements  of  the  neck.  Injoriea 
to  the  Buhstance  of  the  cord  generjdly  prove  fatal,  the  interval 
varying  according  to  the  degree  of  violence  and  tlie  part  uf  the 
spine  th:it  lias  been  injured.  Serious  injury  to  the  upper  part  of 
the  cord  proves  immediately  or  speedily  fatal  by  paralysing  the 
mosclrs  of  respiration ;  injariea  to  the  rord  oppoute  the  lower 
cervical  vertebra)  (the  fourth,  fifth,  sixth,  and  seventh)  prove 
&ta]  in  from  four  or  five  hours  to  as  many  weeks  or  months :  in 
rare  instances  not  till  the  lap<e  of  yean.  In  the  case  of  John 
Carter,  of  Coggeshalt  in  t^asex,  displacement  of  the  last  three 
vertehm  w  ith  pretsare  on  tlie  cord  opposite  the  aeventh  vertebra, 
did  not  prove  fatal  for  fourteen  years.  When  the  cord  ia  injured 
ia  the  damt  or  lumbal  region  Uiece  is  loss  of  poner  and  senaatioa 
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in  the  piuii  below  the  seat  of  injury,  with  retention  of  nrine  and 
loM  of  power  in  the  sphincter  ani,  requiring  constant  medical  ud 
and  careful  nursing.  With  these  aids  life  may  be  prolonged  for 
years.  Many  injuries  to  the  brain  principally  affect  its  base,  and 
bj  causing  pressure  on  the  medulla  oblongata  impair  the  functions 
of  the  nerves  supplying  the  muscles  of  respiration.* 

Wounds  of  the  Face. — These  injuries  not  only  occasion  dis- 
figurement, but,  in  consequence  of  the  free  distribution  of  im- 
portant nerves  over  the  face,  still  more  grave  inconvenience. 
From  the  near  proximity  of  the  principal  features  to  the  brain, 
there  is  also  a  risk  of  injury  to  that  organ,  as  well  as  of  inflam- 
mation extending  from  the  seat  of  the  wound.  In  this  respect 
wounds  of  the  &ce  rank  next  in  importance  to  those  of  the 
■ealp. 

Wounds  of  the  Throat. — These  are  important  from  their  fre- 
qnency.  They  are  the  chosen  mode  of  death  with  a  great 
majority  of  suicides,  and  sometimes  a  murderer  inflicts  a  wound 
on  the  same  part,  hoping  that  his  victim  will  be  supposed  to 
have  committed  suicide.  The  d^rec  of  danger  depends  on  the 
parts  implicated.  Wounds  of  the  anterior  part  of  the  throat  are 
less  dangerous  than  those  of  the  side  of  the  neck ;  those  of  the 
lower  part  of  the  threat,  less  so  than  those  of  the  upper  part.  A 
division  of  the  carotid  artery  is  almost  necessarily  fatal,  and  that 
of  the  internal  jugular  vein  attended  with  great  danger  from 
hssmorrhage,  from  the  introduction  of  air  into  the  circulation, 
and  from  phlebitis.  Wounds  of  the  larynx  or  trachea  are 
attended  with  comparatively  little  danger,  and  those  of  the 
trachea  are  less  important  than  those  of  the  larynx. 

The  question.  Was  the  wound  the  cause  of  death  ?  is  easilj 
answered,  but  the  question.  Was  the  wound  suicidal  or  homicidal  ? 
is  less  easy  of  solution.  There  is  also  a  question  of  considerable 
interest  relating  to  wounds  of  the  throat,  namely.  What  amount 
of  voluntary  motion  is  possible  after  the  receipt  of  a  severe 
wound? 

The  questions  of  suicide  or  homicide,  and  of  the  amount  of 
Tolontary  motion  possible  after  a  severe  wound  in  the  throat, 
were  raised  in  the  case  of  Captain  Wright,  who  shared  the  cap- 
tivity of  Sir  Sydney  Smith  and  his  celebrated  escape  from  the 
Temple,  and  who  had  the  misfortune  to  be  taken  a  second  time 
and  imprisoned  in  the  same  place.  He  was  found  dead  in  his 
bed  wiUi  his  throat  cut,  and  the  razor  closed  in  his  right  hand. 


*  For  a  group  of  eases 
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There  vaa  an  eitennve  tnrurerm  wound  on  the  anlerior  and 
aaperior  put*  of  the  thrtwt,  aboTo  the  bonu  of  the  winilpipe, 
(mtting  through  the  ikin,  the  mucin,  the  windpipe,  the  gollet, 
and  the  blood-ieucli,  and  penetrating  to  tlie  cervical  rerlcbrB. 
The  circDiuatuicea  of  the  case  are  involred  in  so  mnch  taytUxj 
that  it  is  impoasible  to  deturniine  bj  the  evidence  coUeeted  with 
^reat  pains  bj  Sir  Sjrdaey  Smilli,  whether  Wright  reall;  com- 
iDitted  9oidde  or  not.  But  that  the  mere  tact  of  the  nuor  hang 
fonnd  dosed  in  hia  hand  doci  not  militate  very  utrenglj  aganut 
the  BDppoeition  of  auiride.  is  sUovtn  hy  Che  eases  that  (bUow.  In 
September,  1  tj38|  on  officer  in  the  army  was  Foand  dead,  with 
the  head  nearly  Berered  &om  the  body,  and  there  was  nu  donht 
that  the  act  wa*  suicidal ;  jet  the  rami  had  been  pnt  oa  tba  fl 
dreaong- table.  A  mndoiin,  after  inflicting  a  aerere  wound  nnJ  ' 
hia  throat  bad  time  tu  atriipglc  with  the  muid-sei^'iint  before  he 
fell  down  dead.  In  October,  1B33,  a  man  cut  his  throat  with  a 
luor  while  Halliing  along  Oxford  Street,  dividii^  the  carotid 
artery  and  several  of  ila  branches,  the  jogaUr  vao  of  one  ode, 
and  the  trachea;  yet  be  wu  seen  to  hold  a  bandliercbief  to  hit 
neck,  and  nin  four  yarda  before  he  fell  dead  on  the  pSTement, 
He  held  the  razor  firmly  grasped  in  his  hand. 

In  the  remarkable  cue  of  Mary  Qreeo,  murdered  iu  1832  by  , 
John  Danka,  the  eonfemon  of  the  culprit,  and  the  drcomstanti^ 
endence  coincided  to  prove  that,  after  a  wound  which  divided 
Ike  truni  of  (*«  carotid  artery,  and  all  the  principal  branchet 
of  tA«  external  carotid,  toilh  tit  Jugulari,  she  most  have  risen 
irom  the  ground,  run  a  distance  of  twentg-liree  gardt,  and 
oUlabed  over  a  low  gate.  It  required  at  least  from  fifteen  to 
twenty  seconds  to  run  from  the  spot  on  which  the  murder  waa 
committed  to  that  on  which  the  body  was  fbuud. 

Wound*  qf  the  Cheit. — Indued  wounds  of  the  walls  of  the  chest 
are  not  dangierous;  but  severe  blows  often  prove  fatal  by  tba 
shock  they  occasion,  or  by  au^g  fracture  of  the  bones,  and 
consequent  injury  of  the  internal  parts,  such  as  mptnre  ol  the 
viscera,  leading  Ui  hsmorrhage  or  inflammation.  Such  injuriea 
are  common  in  prize-itghts,  in  fhlls  from  great  heights,  and  Iram 
heavy  objects  tnuhing  the  cheat.  Penetrating  wounds  of  tho 
chest  can  scarcely  fail  to  injure  some  important  ot^bd,  occasioning 
theraby  btal  hemorrhage  or  severe  snbBequent  inflammation ; 
hot  cases  are  recorded  of  sword  and  gun-shot  wonnds  traverung 
the  chest  without  cansiDg  any  bad  aymptoms ;  and  most  of  the 
casea  of  iiyury  to  the  chest  that  were  under  Wiseman's  care  after 
the  battle  of  Dunbai  seem  to  have  recovered. 

WoHmlt  Iff  He  I*iiss.— ttaonan'Oiia  ii  the  immediate  oonsa- 
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qaence  of  these  injuries.  Tbe  blood  may  be  discharged  by  the 
wound,  or  by  expectoration,  or  it  may  accumulate  in  the  cavity 
of  the  pleura,  causing  great  difficulty  of  breathing.  When  the 
large  yessels  are  wound^  the  haemorrhage  is  copious  and  speedily 
fiital.  Injuries  to  the  substance  of  the  lung  itself  are  not  neoes- 
■urily  fatal,  for  patients  have  recovered  after  removal  of  a  portion 
of  the  lung,  and,  in  rare  instances,  foreign  bodies,  such  as  bullets, 
have  remuned  in  the  lung  for  years,  and  have  been  inclosed  in  a 
eyst.  Inflammation  is  a  common  consequence  of  these  wounds, 
especially  when  a  foreign  substance  has  been  introduced,  as 
happens  in  injuries  with  fire-arms.  Cases  of  wounds  of  the  lungs 
require  careflil  management,  and  long-continued  rest,  without 
which  injuries  that  have  been  repaired  may  be  reproduced. 
Emphysema  is  a  familiar  effect  of  these  wounds;  but  when 
judiciously  treated  it  does  not  materially  increase  the  danger. 

Wounds  of  the  Heart, — Penetrating  wounds  of  the  heart  are 
ipeedily  fatal  from  heemorrhage,  unless  they  pass  so  obliquely 
through  the  parietes  that  the  flap  acts  like  a  valve,  or  a  foreign 
body  happen  to  plug  the  orifice.  Death  may  be  delayed  in  these 
cases,  for  some  hours  or  even  days.  The  date  of  the  death  will 
depend  on  the  situation  of  the  wound,  wounds  of  the  base  proving 
more  speedily  fatal  than  those  of  the  apex,  and  superficial  wounds 
dividing  its  nutrient  vessels  less  promptly  than  those  that  pene- 
trate its  cavities.  John  Bell  gives  the  case  of  a  soldier,  in  whom 
the  apex  of  the  heart  was  cut  with  the  point  of  a  very  long  and 
slender  sword;  and  yet  this  soldier  lived  twelve  hours,  during 
which  time,  as  appeared  after  his  death,  the  heart  had,  at  every 
stroke,  been  losing  a  small  quantity  of  blood,  till  it  entirely  filled 
the  chest,  and  the  patient  died  suffocated.  Another  man  was 
wounded  with  a  sword«  tbe  point  of  which  cut  the  coronary 
artery ;  but  it  was  two  hours  before  the  pericardium  filled  with 
blood,  and  then,  after  great  anxiety,  the  patient  died.*  In  very 
rare  instances,  when  the  wound  does  not  prove  fatal  by  hasmor- 
rhage,  complete  recovery  takes  place;  as  in  a  case  related  by 
Foamier,  and  authenticated  by  M.  Mansen,  chief  surgeon  to  the 
hospital  at  Orleans,  of  a  patient  who  died  after  the  lapse  of  six 
years  from  the  date  of  a  gun-shot  wound,  from  disease  uncon- 
nected with  it,  and  the  ball  was  found  embedded  in  tbe  heart. 
MM.  Ollivier  and  Sanson  have  collected  a  number  of  cases  of 
penetrating  wounds  of  the  heart,  with  a  view  of  determining  the 
probable  period  at  which  they  prove  fatal.  Out  of  twenty-nine 
of  wounds  of  the  cavities  only  two  were  fatal  within  forty- 

•  *  Prindplsi  (^  Sargwj,*  vol  L  p. 
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dght  hoan.    In  the  remainder,  deaili  took  place  in  periods 
varying  from  four  to  twenty>eight  days.* 

Wound*  of  the  Aorta  and  Pulmonary  Artery  are  nofrwiinj 
fiital ;  but  patients  have  lived  a  few  daja  after  small  pnnotared 
wounds  even  of  the  aorta. 

Wounds  of  the  (Eeophagut  and  Thoracic  Dud. — Sneh  iigmriss 
are  necessarily  rare  from  the  great  depth  at  which  these  parts  fie. 
They  wonld  be  dangerous  from  the  extravasation  of  thmr  conteota. 
Orfils,  however,  mentions  a  case  of  reoovery  from  a  bayonet-woimd 
of  the  GBsophagos. 

Wounds  of  the  Diaphraffm, — Punctured  wounds  of  this  part 
do  not  appear  to  be  attended  with  great  danger,  when  they  do  not 
involve  injury  to  the  parts  above  or  below.  Hernia  of  the  stomaeh 
(an  occasional  result)  haH  proved  fataL  Rupture  of  the  diaphragm 
from  severe  blows  or  falls  is  not  uncommon ;  and  in  most  cases 
is  sttended  by  fatal  shock  to  the  nervous  system,  and  sadden 
death.  But  death  may  take  place  after  a  long  interval  from  the 
protrusion  of  the  viscera  of  the  abdomen  into  the  chest,  and  the 
consequent  disturbance  of  the  functions  of  the  displacod  organs. 

Wounds  of  the  Abdomen.^^lntAaed  wounds  of  the  sbdominal 
walls  may  divide  the  epigastric  artery,  and  so  prove  fataL  In 
wounds  of  the  tendons  as  in  scalp  wounds,  danger  may  arise  firom 
the  accumulation  of  matter  beneath  them.  Ventral  hernia  is  a  re- 
mote consequence  of  wounds  of  the  walls  of  the  abdomen.  Severs 
blows  often  prove  fatal  by  shock,  hsmorrhage  from  ruptured 
viscera,  or  inflammation.  The  liver  and  spleen  are  the  ofgans 
most  liable  to  rupture. 

Wounds  of  the  Liver. — Deep  penetrating  wounds  of  this  orgsn 
are  apt  to  prove  fatal  by  dividing  the  large  vessels.  In  other 
cases  dangerous  inflammation  follows.  Wounds  of  the  gall- 
bladder prove  fatal  by  causing  efi'usion  of  bile,  and  consequent 
peritoneal  inflammation. 

Wounds  of  the  Spleen, — Deep  wounds  are  frital  by  hsBmor- 
rhage;  but  recovery  may  take  place  from  superfidal  wounds. 
Bupture  of  the  spleen  from  blows  proves  fatal,  according  to  the 
amount  of  injury,  in  from  a  few  hours  to  several  days.  In  a  con- 
valescent patient,  a  kick  over  an  enlarged  and  extremely  soft 
spleen  caused  the  effusion  of  several  ounces  of  blood,  and  death 
in  a  few  minutes.t 

Wounds  of  the  Stomach. — These  kill  by  shock ;  by  hsBmor- 
rhage  from  the  large  vessels ;  by  the  extravasation  of  the  contents 
and  ooDsequent  peritonseal  inflammation;  and  by  '"fl^wimntion 

*  'Diet  det  Sdenoes  MMicslee,*  art  Co* roret. 
t  Bobsrt  WiUismi,  *  £l«me&ts  of  Medidne,'  vol  iL  p.  470. 
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of  Um  viiciii  itself.  Bat  thej  are  not  always  fatal,  and  many 
CMM  of  recovery  are  recorded,  even  when  the  woond  was  ex- 
teoaive^  and  inflicted  on  a  stomach  distended  with  food. 

Wom»d9  of  the  Intettinet, — These  prove  fatal  like  those  of 
the  sfeoiiuich  by  hssmorrhage,  by  discharge  of  contents,  and  con- 
sequent peritonitis,  or  by  inflammation  of  the  part  itself.  The 
danger  is  (pwater  in  the  small  than  in  the  large  intestines,  and 
grsatest  in  the  dnodenum,  from  the  more  fluid  state  of  their 
contents,  and  greater  risk  of  extravasation.  In  the  absence  of 
eztrsfiaa^on,  woonds  of  the  intestines  sometimes  heal  by  the 
eflbsion  and  organisation  of  coagnlable  lymph  about  their  edges. 

Wommdi  of  the  Kidneys, — ^The  kidneys  may  be  injured  by 
bknrs  nnd  stabs  in  the  loins.  Penetrating  wounds  may  cause 
fctel  hsmorrfaage,  extravasation  of  urine,  or  inflammation.  If 
the  oiine  can  be  prevented  from  being  effused  into  the  peritonsBal 
cavity,  recovery  may  take  place. 

Watmde  of  ike  BUidder  occamon  dangerous  extravasation  of 
nrine,  especially  when  the  organ  is  distended;  or  they  prove 
fctel  by  the  inflammation  to  which  they  lead.  After  rupture  of 
thie  bladder,  the  suffinrer  may  be  able  to  walk  some  distance ;  but 
tiie  accident  proves  ultimately,  though  not  speedily,  fieital. 

Womnde  of  the  OenittU  Orgcm$.'~-k  removal  of  the  penis,  if 
not  filial  by  hssmorrhage,  is  not  dangerous ;  but  an  incised  wound 
of  the  urethra  entails  tiie  risk  of  extravasation  of  urine  and  fiital 
sloogfaing.  The  removal  of  the  testicles  is  attended  with  less 
danger  than  a  contusion,  which  sometimes  proves  fatal  by  shock. 
Woonds  of  the  spermatic  cord  occasion  dangerous  heBmorrhage. 
The  complete  removal  of  all  the  parts  of  generation  of  the  male 
may  lead  to  no  bad  result.  Deep  wounds  of  the  labia  of  the 
female  are  dangeroos  from  hsBmorrhage.  Fatal  injuries  have 
been  inflicted  on  the  uterus,  bladder,  or  rectum,  or  on  the  large 
'    vesMls  of  the  pelvis,  by  instruments  introduced  into  the  vagina. 

Cooanlt  Watson's  '  Medico- legal  Treatise  on  Homicide.' 

TI.  DSTBCnOH  OF  SPOTS  OP  BLOOD. 

The  medical  jurist  may  have  to  examine  red  spots  supposed 
to  be  caused  by  blood  on  wearing  apparel,  on  cutting  instruments, 
on  floors  or  furniture,  or  wherever  they  may  have  fallen ;  also^ 
in  some  cases,  to  examine  solutions  of  blood  in  water :  and  he 
may  be  asked  to  assign  the  source  whence  the  blood,  if  human, 
has  flowed,  tad  to  distingaish  homan  blood  from  the  blood  of 
animals. 

When  the  blood-spot  is  recent,  and  the  quantity  considerable, 
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it  pr«aeiit<  higbl?  cWaetei-Utio  appearanoa,  uid  yield*  •  iolntim 
of  a  peculiar  colonr,  readilj'  diBtioguialied  from  all  other  red  Unida 
by  iti  I'hemical,  microsoopical,  and  specCnMoopical  pniperties. 
But  when  the  apot*  are  not  recent,  and  the  qnaolity  of  blood  ia 
inoon^derabl^  greate*  care  is  needed  in  the  nork  of  identi- 
fiistion. 

We  will  flnt  docribc  tlie  chaiactera  of  the  abovp  lesta,  and 
tbeir  reactiona  and  indications,  and  than  their  application  to  the 
detficUon  of  BtaiUB. 

1.  The  Chtaitiat  ittti. — ^Tbeae  have  reference  to  hitmafflolia, 
which  forme  the  colouring  matter  of  the  blood.  The  colouring 
matter  ii  completely  sololile  in  cold  water,  and  the  aolatioD  thui 
obtained  baa  a  red  colour.  Thii  ia  coagHlaUd  ig  h«at,  and 
cbnnged  into  a  dirty  slat^  coloar.  The  addition  of  liquor 
potatta  diuolrea  tlie  ctot,  and  yiolda  ■  aolntion,  dark  green 
by  reH«;ted,  and  red  by  tranamllted  light.  The  roa^ium  maj 
be  made  to  reappear  by  the  adiUtiaa  of  nitrio  add.  The 
blood  aolution  baa  alio  the  cfaanctetiitic  property  of  not  being 
changed  in  coloar  by  the  addition  of  a  tmall  quantity  t^  ItjMor 
anuHoHia.  No  other  red  aolutunu  hare  theae  two  chmctcra. 
Tbe  red,  pink,  or  scarlet  infiuioni  of  flowera  and  roota,  and  tile 
joice*  of  fruits,  are  changed  to  green  or  liolet  by  umnoniB,  and 
cochineal  to  crinuon.  The  red  aolntion  of  the  nUphocgimidt  qf 
iron  yielda  with  the  mme  reagent  a  wMte  precipitate  of  otide 
of  iron,  and  tbe  pink  solntion  of  permanganate  qfpolaiA  ii  changed 
to  bine. 

Blood  eolntiong  yield  a  red  predpitate  to  infasion  or  tincture 
of  galls;  bat  red  colouring  matters,  due  ta  tbe  presence  of  adta 
of  iron,  yield  a  dark -blue  predpitate. 

Another  teet  of  considerable  delicacy  has  been  reoommended 
by  SouneTuchein.*  A  solution  of  ttaiffitate  of  todiutn,  addalated 
with  acetic  or  phosphoric  acid,  givee,  with  solntiona  of  the  colour- 
ing matter  of  blood,  a  red  precipitate  which  ii  lolnble  in  ammonia, 
forming  a  dichroic,  groenish-red  flnid.  This  ii  again  predfntated 
by  acids.  The  precipitate,  when  fnsed  with  soda  and  a  little 
nitre,  leaves  an  insoluble  residue  of  oxide  of  iron. 

Oionic,  or  Ouaiaaim,  ie$t. — Solutions  of  the  colouring  mal 
of  the  blood  possess  the  property  of  transferring  oione  &om  anb- 
stances  that  contain  it  (peroxide  of  hydrogen,  otonic  sther,  or 
oil  of  turpentine)  to  ozone  reagent*,  such  as  tincture  of  gnaiacnin, 
wbidi  become  oxidised  and  changed  in  colour.  If  to  a  aolattoll  of 
the  coburing  matter  of  the  blood  a  few  drops  of  tincture  of 
goaiacum  are  added,  and  then  a  few  drops  of  solution  of 
•  '  Tierte^ihiMii.  I.  QtAchr.  Utd'  I8M,  irtl.  nS-MS. 
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'  hydrogen,  a  rich,  tapphire-blue  ooloor  reeulto.  This 
Aly  applicable  to  stains  on  linen,  which,  when  moistened 
tre  of  goaiacam,  and  then  with  peroxide  of  hydrogen 
ecome  of  a  blue  colour.  This  test  is  very  delicate, 
oite  oondnfflve,  as  certain  other  substances  seem  also 
)  power  of  oxidizing  gnaiacnm  in  a  nmilar  manner. 
tett. — Of  all  the  tests  for  blood  colouring  matter  this 
;  certain.  But  as  there  are  certain  conditions  in  which 
ch  fkilure  must  not  be  taken  to  prove  the  absence  of 
the  test  succeeds,  it  is  absolutely  conclusive  of  the  pre- 
X)d.  To  apply  this  test,  we  must  use  the  blood  solution 
to  dryness,  or  a  small  portion  of  dried  blood  from  a 
e  dried  reudue  of  the  solution  in  a  watch-glass,  or  a 
dried  blood  on  a  microscope  slide,  is  to  be  covered  with 
bio  add,  a  crystal  of  chloride  of  sodium  added,  and  then 
leated  to  boiling  over  a  spirit-lamp.  It  is  well  to 
addition  of  acetic  acid  once  or  twice,  espedally  if  the 
conducted  on  a  slide.  On  allowing  the  mass  to  cool, 
D  with  the  microscope  will  reveal,  along  with  crystals 
)  and  acetate  of  sodium, 
lumbers  of  dark-brown  Pig.  33. 

ismatic  crystalsof  hsemin,      ^ 


83,  in  which  (1)  shows     ^^  "^^ 
of  sheep's  blood.     They 


itals  after  Virchow,  and        'y    ^     ^^B^ 


crystals  from  a  minute 


/ 


in  size  according  to  the  x  aoo  diameten.       x  160. 

crystallization. 

aystals  are  a  compound  of  hydrochloric  add  with 

vhich  is  one  of  the  products  of  the  decomposition  of 

n.    They  are  known  as  Teichman's  OryHciU* 

tain  has  been  ^ssolved  in  a  solution  of  common  salt  (1 

if  unnecessary  to  add  the  chloride  of  sodium. 

leopic  iett, — Solutions  of  tbe  colouring  matter  of  the 

II  examined  through  the  spectroscope,  give  a  spectrum 

»d  by  the  presence  of  defimte  absorption  bands.     If 

n  is  too  concentrated,  only  the  red  end  of  the  spectrum 

When  of  the  proper  degree  of  concentration,  two  dark 
bands  are  seen  in  the  spectrum  in  tbe  green  between 
and  B.  The  first  absorption  band — t.e.,  from  left,  is  nar- 

more  sharply  defined  than  the  second,  which  is  tepa- 

it  by  a  green  interspace.  In  very  dilute  solutions  the 
the  first  to  disappear.    The  spectrum,  ^ItVi  ^Xk«  \i<ii^ 

bandar  b  that  of  oxidized  h»mag\o\n]i  ^%,  ^.  Vk^. 


SU  VODDDS. 

Wbeti  I  redodng  agent  \t  udded  to  {be  eolutJon,  oicb  i«  ammo- 
niuia  or  sodinDi  sQlpbide,  the  two  bonds  distppeari  and  id  thi^r 
stead  one  band  onl;  is  BCEti,  dark  id  the  middle,  aiid  wilb  waibed. 
out  Hlgei.  occnpyint;  wbaC  was  formerly  tbe  green  uitenpace 
between  the  two  bands  of  oxidized  bisniBglolnD.  Tbi»  it  tbe 
apectrum  of  redactd  liKtnaglobin.  (S.  Pig,  34).  Hj  abaliine  Ibe 
■olotiOD  with  air  it  !•  again  riKuidized,  aiut  gives  tbe  ipectrum 
with  the  two  line*  u  before. 

A  red  •olution  poseeaud  of  the  above  ohariic[«n  can  oulj  be  a 

aolution  of  blood  colouring  matter.    OCber  red  sulntiooa,  such  U9 

carmine  and  alkaoel. 

^^'  give   ipcctra,    whioli. 

"   ,„ ?, ' on  canleaa  inapection, 

tnigbt  be  miitaken  for 
eolutioiie  of  bienin^lo- 

do  rint  occupj  eiaotlj 
tbu  tame  lunitian  in 
tbe  spectrum,  nor  are 
they  capable  of  redae- 
Lioi]    and    reoiidation 


■WM 


U 


jrjT 


I  _B fo". 


_  scribed.     Tbe  reilue- 
it  should,  Ihere- 
fotf,    always    btt    bad 
.,..„     ^  .„,...„         ..       reoonrae  to  in  deter- 

1.  SourSpeotinm.    I.   Oiidiied  HemiB-lobiB,    __-■_.    .1.  _. 

3.  SedocHl  hEmaglobln.  4.  HEin>clobin  Beoom-  mming  by  the  apectro- 
poHd  bj  iidda.  t.  HnaagLobiD  dHompand  bj  scope  whether  a  given 
ilkaliea.  solution     is    a    blood 

solutjon  or  not  HecmBglobin,  on  the  other  baud,  la  liable  to 
undergo  decomposition  spontaneously  and  nnder  tbe  influence 
of  various  reagenla,  and  the  spectrum  nnilergoes  corresponding 
alterationa. 

For  a  complete  account  of  these  various  inodificaljons  referenoe 
sbtmld  he  made  to  Preyer'a  ncrk  on  '  Die  Blutcrystalle.'  One  ot 
the  moat  common  alt«rntions  to  be  found  in  old  stuna  ii  tbe 
formationofhffimBtin.  which  gives  a  band  in  the  oraitgeor  yellow 
according  aa  the  blood  has  been  decwmpoaed  by  acids  or  alkaiica. 
If  tbe  whole  of  the  haimaglobin  baa  been  decompcied,  only  the 
one  band  of  hiematin  ia  seen;  but  frequently  a  miitnre  of  unde. 
compoeed  hemagkibin  niHi  hamatin  gives  the  conjoint  bandaof 
oxyhsmaglobio  and  ha^matin.  The  baud  of  acid  biematin  coin- 
cidea  n«arl;  with  Frauenhofer's  line  0  in  the  conflnea  of  tbe  ai«iige 
aod  red.      (4.  Fig.  &^)    IE  Ua  \Ai»d  baa  bean  deoompoaad  \g 
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mlkalia  (iMp,  Ac.),  the  hofmatin  band  is  fitnited  >  little  loner 
down  the  ipectmia  nenrer  tbe  line  d.     (5.  Fig.  34.) 

In  Mpplying  the  ipectroscopie  t«t  for  blood,  the  ordinarj 
■pectroKope  nuty  be  used  if  the  quantity  is  coin psrati rely  large. 
Th«  colonring  power  nf  hieniaglobm  is  very  intense,  1  in  4500  of 
wntar  giring  the  absorption  lunda  in  the  ordinary  apectroscope. 
If  the  qnantitj  is  very  amall —  Y\g.  35. 

•Dch  u  may  be  got  from  B  amall 
itain — the  micro-spectroscope  of 
Hems.  Sorby  and  Browning; 
affords  ■  very  delicate  method  of 
manipnlation.       l^'K-    3b.)       It 


can  be  snbstituled  for  the  eye- 
piece  of    tlie   micTOacope;    and 
contains  the  requiaite  priamatic 
arrangements  for  placing  aide  by 
ride  a  fpectrum  of  the  object  on 
tbe  lUge,  end  (by  the  side  alit)  a 
second  beam  of  light  from  any 
□Igect  Hhoee  gpectram  it  is  de-  , 
nred  to  compere  nith  tliat  of  ' 
the  object  placed  on   the  stage 
of  the  microscope.     By  menus  of  focus«nfc  a 
which  tbe  apparatus  is  supplied,  tl>e  light  can  be  readily  adjusted, 
and  tJie  specbv  and  absorption  bands  accurately  defined. 

By  means  of  this  instrument  the  s;)cctrum  of  hsmoglobin  may 
be  obtuoed  from  a  few  blood  corposclea. 

In  very  weak  solution!  of  the  colourinfi:  matter  of  tbe  blood  it  ia 
necessary  to  obtain  a  sufficient  depth  of  coloor  before  the  absorp- 
tion bands  become  visible.  For  tbia  purpose  the  cells  invented 
by  Mr.  Sorby  are  admirably  adapted.  One  form  of  cell  consists 
of  B  piece  of  barometer  tubing  aboot  an  inch  in  length,  urhich  is 
■uldered  on  to  a  glass  slide.  By  proper  focussing  and  arrangement 
of  the  diaphragm,  the  light  ia  made  to  traverse  the  whole  column 
of  tbe  fluid,  and  in  this  way  with  a  very  we«kly  coloured  eolation 
a  infficient  dejnve  of  concentration  ia  obtained.  The  other  form 
of  cell  is  a  wedge-shaped  microscopical  cell.  Wberi  covered  witii 
a  corering  glass  a  wedgeshaped  body  of  floid  is  obtained,  and 
.  the  thick  or  thin  edge  placed  in  front  of  the  objective  as  required. 
Tbese  cells  also  allow  of  the  addilJOn  of  reducing  agents  to  the 
■olntion,  and  to  all  tlie  aprctroacopic  reaction*  can  be  studied  with 
eicoiively  small  quantjtics.  As  far  as  delicacj'  is  conceme'l,  Ui« 
■pectroscopie  test  for  bkiod  colouring  matter  eioee^  h,U  qV^ur*.    . 


3tt  Toom. 

ilicroieopicaJ  chararleri, — ]Jlc»d  i*  recogiuM"!  under  the 
micToacopo  by  the  preuuce  of  the  red  (and  white)  ixirpuBclH. 
The  rvd  corposclea  are  liighly  chBracterialic.  Thinr  microsn^ic 
chaniclcn  iHiuire  to  be  minutelj'  described,  iinurondi  ui  circular 
fttriDa  are  very  coinmonly  met  witb,  u  iu  tbe  (nl-globales 
of    milk,   tlie    spores  of   yenat,    end   many 

^' crjatslloiils,    organic    and     inorjanic.       The 

appeanuce  of  ttie  globules  in  mannnnlia  ia 
ahovD  in  plui  and  Kctinn,  largely  magnified, 
in  the  anneied  tlgnre,  nfler  GulliTsr.  Ttiey 
have  also  beeu  dc)ricted  in  plan  as  a  circular 
disk  with  gbflded  centre,  in  section  si  a  bi- 
lena.    But  tfa^  tppearanoe  iiWen 


witb  the  power  of  the  mieroMOpe,  tbe  ligbt, 

and  the  focna.  A  cjuartcr-inch  objcct-gliias  ia  na  high  a  poicer 
as  it  is  necessary,  or  perhaju  diisir,ible.  to  use;  hucI  they  can 
be  well  seen  with  a  good  half-inch.  When  viewed  by  trani- 
mitted  light,  they  appear,  wlien  ont  of  focna,  aa  convex  diitu  with 
flunt  ODtlins ;  ai  we  approsch  the  true  focui,  the  outline  be- 
comes dark  and  distinct;  and  when  qaite  in  fbcni,  they 
seem  to  have  a  dark  inner  margin,  a  alight  ahaded  depreeaon, 
or  B  dark  central  shadow.  Similar  changea  take  place  when  . 
Fig,  37,  the   mirror  is  slowly  moved,   ao 

,  ^  ^         aa    to  place  the  otject    under 

*  jphi      yn,  a    sncceaeion    of    brighter    and 

©^         d^l    ^«     Wrt  dimmer    ILgbta,       The    obaerrer 
^  J    ^  ^@  standard    specimen     of     hnman 

©  XP    «»  blood  globnlea  with  which  to  com- 

NaffniScd  100  lUiniBt*™,  pare,  for  form  and  uie,  that  wMcb 

happens  to  be  under  inreatigation.  The  Gguro  annexed  ahows 
the  blood  corpnaclee  aa  isolated  dialis  [a]  in  plan;  (i)  in  pro&le; 
(c)  aggregated  like  pilea  of  roin ;  (rf)  variously  contracted  and 
crimped  by  the  exudation  of  their  contents.  The  white  corposcles 
are  fewer  in  number,  but  somewhat  lai^er  in  size.  They  have  a 
granular  aspect  and  contain  one  or  more  nuclei. 

Exmninaliim  of  Bleed  Staint. — Blood  stains  on  hnen  : — Before 
applying  tbe  tests,  note  should  be  made  oF  tbe  article  of  dress, 
and  the  position  and  the  numberof  the  stains.  It  is  well  to  note 
whether  the  stain  is  on  the  inside  or  outside  of  the  garment,  and 
whether  one  or  more  articles  of  dress  are  stained  in  a  corre- 
sponding part.  Blood  stuini  have  certain  chBTsctere  recognisable 
witboDt  any  extraneona  aids.  A  spot  of  blood  not  distarbed  by 
eoataat  or  friction  feels  \Vke  l^ticV  ^la  or  starch.     Small  apota 
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ftre  drcokr,  large  spots  approach  the  circular  form ;  large  and 
■mall  alike  have  a  defined  and  abrupt  margin. 

Arterial  blood  has  a  bright  red  colour,  and  venous  blood  a  dark 
or  pnrple  hue,  but  becomes  arterial  on  exposure  to  the  air.  After 
the  lapse  of  a  few  hours  both  kinds  of  blood  lose  their  bright 
ooloor  and  assume  a  reddish-brown  hue,  which  may  remain  un- 
ehanged  for  years. 

Certain  of  the  above-mentioned  tests  are  at  once  applicable  to 
the  stains,  and  they  may  be  applied  before  proceeding  to  the 
others.  A  small  stain  or  a  minute  fragment  of  a  stain,  if  only 
one  exists,  may  be  cut  out  and  tested  first  with  liquor  anvmonuB, 
This  will  at  once  distinguish  between  blood  and  vegetable  colour- 
ing matters.  To  a  similar  fragment  (a  few  fibres  will  do)  a  drop 
of  tincture  of  g^aiacum  and  a  drop  of  peroxide  of  hydrogen  should 
Ve  added  on  a  slide.  If  blood  colouring  matter  is  present  the 
result  will  be  the  production  of  a  sapphire  blue  colour.  If  the 
■tain  is  very  old*  and  dry  this  reaction  does  not  take  place  at 
onoe,  and  not  until  the  texture  has  become  thoroughly  moistened*. 
The  other  tests,  with  the  exception  of  the  bsBmin  test,  require  the 
solution  of  the  colouring  matter.  The  hsemin  test  is  perhaps 
more  conveniently  applied  before  the  solution  is  made.  For  this 
purpose  a  small  scraping  of  the  stain  is  to  be  laid  on  a  slide,  a 
crystal  of  chloride  of  sodium  added,  and  then  boiled  with  gladal 
ac»tic  acid  in  the  manner  before  described.  As  already  stated, 
the  demonstration  of  hsemin  crystals  is  proof  positive  of  the 
existence  of  blood.  The  solution  of  the  stain  is  best  made  in  a 
solution  of  common  salt  (1  in  200).  The  stain  is  to  be  cut  out 
and  suspended  by  a  thread  in  a  test  tube  or  watch-glass  con- 
taining a  small  quantity  of  the  salt  solution.  A  recent  stain  so 
treated,  generally  yields  a  reddish  or  reddish-brown  solution,  the 
ooloor  being  most  intense  in  the  deeper  strata.  If  the  stain  is 
old,  it  gives  up  its  colour  very  slowly  and  imperfectly,  the  process 
taking  many  hours.  The  solution  may  be  aided  by  tearing  the 
fibres  of  the  cloth  and  by  agitation. 

When  the  solution  has  been  effected,  the  cloth  may  be  ex- 
amined with  a  lens  for  the  presence  of  threads  of  insoluble  fibrin 
which  remain  after  the  colouring  matter  has  been  entirely  dis- 
solved.   (See  fig.  88.) 

When  the  solution  has  been  allowed  to  settle,  the  superficial 

*  Ag^qffktncU  or  iUUna.—'Dt.  Plaff  has  fog^gested  a  lolation  of  anenions 
add  {gt-j  to  5li)  St  a  blood-folvent  and  means  of  ascertaining  the  age  of  a 
stain.    He  thonght  that  be  could  fix  the  age  by  the  quicker  or  slower  sola- 
tkm  of  the  oolonnng  matter.  His  own  loose  statements  as  to  the  timft  t«q^«^ 
stiffidsntly  condwan  his  not  very  promising  propoial. 


layer  of  fluid  may  be  drawn  off  with  >  pipelte,  and  tte  deep 
Uyer  eianiined  for  blood  corpuMlw.  Tbcsa  are  qoite  ebuac- 
fjg  3^  turiBtic  if  obtuified,  but  iii  old  itiuus 

they  are  frequeutly  not  to  be  fonnd, 
u  the;  huve  beomiL'  di«argauiied. 
Oocuiauallj    the   white   corpnsdes 
ay  be  »eea  when  the  red  have  all 
sappeared.     Care  mtut  be  taken 
}t   to  confOBitil  toniU   ceUc  with 
blood  eorpoHliB.     Theae  tonibt  rails 
lire  frcqatsntly  to  be  met  with  in  old 
I   blood  itiuna. 

After  the  micraacopical  exanuna- 

^1  tion   the   MlutioD  (houM    be   eab- 

!   milled    to    Iho    spt!c!ro=«>pe.       The 

Alter  QoIUtw.  u.,i=Y*p«tnjK«i»  eu.W«i  u,  »«  Jo- 

lermiiie  the  preience  of  toe  abaorp- 

tion  bandi  and  the  redoabilitj  of  the  solution  with  ezeeravely 

imall  quantities. 

The  other  chemical  teit«  for  blood  alreodj  mantiODed  may 
tlien  be  applied  if  necewarj  to  amall  qnantitiea  of  the  coloored 
•olatjon. 

By  the  above  te«b,  aingly  or  in  combmaUon,  hlood  stains  on, 
as  B  rale,  be  readily  identified. 

/ran  mouldt  on  linen  have,  as  in  a  case  related  by  Derergie, 
been  mistaken  for  spots  of  blood ;  but  the  distinction  is  euy. 
Cold  water  dissolves  the  colouring  matter  of  blnod  more  or  leaa 
completely,  but  it  does  not  affect  the  iron  mould.  Hydrocfaloric 
acid  dissolve*  out  the  iron  mould,  which  may  be  recognised  by  its 
appn^triate  teata. 

Biaod  Staiat  On  Floort.  Puniltire,  ^c— Frequently  walla 
or  pieces  of  furniture  are  spotted  with  blood.  The  shape  of 
the  stain  is  often  of  grent  importance  to  note.  If  blood  his 
spouted  from  au  artery  on  to  a  wnll  it  forms  a  stain  reeembling 
in  shape  a  Inif^  "  point  of  exclHTDation"  owing  to  the  lubndence 
of  the  fluid  to  the  lower  end  and  its  coagulation  there.  The 
direction  of  the  spot  and  its  degree  of  obliquity  may  indicate  the 
position  of  the  woonded  vessel.  It  Is  possible  that  a  st^n  similar 
to  that  of  an  arterial  jpt  niHy  be  caused  by  spUshing  of  blood 
on  to  the  walls  or  furniture. 

Blood-stains  on  carpels,  kc.,  may  often  be  detected  by  biinginic 
a  lighted  candle  to  hear  on  the  surfiice.  At  the  proper  angle  of 
inddence  the  blood-stain  may  be  recognised  by  its  shiny  surface. 
A  scratch  witb  the  nai\  ekoha  oh  it  a  venniluni  atreak.     The 
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staiiis  can  be  examined  in  the  manner  above  described  for  staint 
on  linen. 

The  wood  may  be  shaved  off  and  immersed  in  water  or  salt 
aolation,  or  the  stain  may  be  scraped,  and  the  solution  made.  If 
the  stains  are  on  articles  which  cannot  be  immersed,  cat,  or 
acraped,  a  solution  may  be  obtained  by  placing  on  the  stain 
moistened  filtering  paper.  This  absorbs  the  colouring  matter, 
and  may  be  nsed  for  testing.  In  applying  the  g^aiacum  test  to 
blood  colouring  matter  on  filtering  paper,  it  is  well  to  bear  in 
mind  that  some  specimens  of  Swedish  filtering  paper  cause  of 
themselves  the  ozonic  reaction  without  the  presence  of  blood 
colouring  matter. 

JBlood-Hains  on  articles  of  Heel  and  iron  are  readily  identified 
when  they  present  themselves  in  the  form  of  clots  on  a  clean 
bright  surface  of  metal.  They  are  then  of  a  clear  red,  or 
reddish-brown  colour,  are  easily  detached,  and  scale  off  on  ex- 
posure to  a  moderate  heat.  The  presence  of  animal  matter  in 
the  spots  is  readily  ascertained  by  heating  them  in  a  reduction- 
tube.  Ammonia  is  given  off,  and  identified  by  its  alkaline  re- 
action on  turmeric  paper.  A  small  particle  of  blood-crust  is 
sufficient  for  this  purpose.  The  crust  placed  in  a  few  drops  of 
distilled  water  will,  after  a  time,  yield  a  reddish-brown  solution 
with  the  reactions  already  described ;  and  if  treated  with  syrup 
or  glycerine,  and  placed  under  the  microscope,  will  be  found  to 
oontidn  blood-globules. 

If  the  blood  is  merely  smeared  upon  the  instrument  it  will  not 
scale  off  when  heated ;  but  it  will  be  necessary  to  moisten  tha 
stain  with  dbtilled  water,  and  scrape  it  off  carefully  for  examina- 
tion by  tests  or  the  microscope. 

If  the  instrument  has  been  for  some  time  exposed  to  air  and 
moisture,  spots  of  rust  will  be  mixed  with  those  of  blood.  In 
this  case,  too,  the  stains  are  not  detached  by  heat,  and  it  will  be 
necessary  to  scrape  them  off,  place  them  in  distilled  water,  and 
aeparato  the  insoluble  particles  of  rust  by  filtration.  The  result- 
ing coloured  liquid  will  have  the  chemical  and  microscopic 
characters  of  the  blood  solution. 

Two  other  kinds  of  spots  on  articles  of  steel  or  iron  have  been 
pointed  out  as  liable  to  be  mistaken  for  spots  of  blood — namely, 
spots  of  rust,  and  spots  produced  by  lemon-juice,  vinegar,  or  other 
vegetable  acid. 

Spoia  of  nut  somewhat  resemble  blood-spots  in  colour,  but 
they  do  not  scale  off,  and  are  not  soluble  in  water.  If  thick 
enough  to  be  detached,  they  are  readily  separated  by  filtration, 
leaving  the  water  quite  clear,  and  not  idSecled  Y>^  ^da  \«^  isit. 


SiO  WODSM.  ^^^^^ 

iTon.  A  drop  of  bydrocbloric  acid  placed  on  the  ipot  of  n»t  £■- 
■olvei  it,  and  leaves  the  meUl  cle&n,  and  on  dilating  Ibe  tolnlioD 
nitb  diatilled  nater,  evidence  of  the  eiiatence  of  iron  may  be 
obtained  by  appropriate  (eati. 

^oU  of  lemon-Juiae  hate  been  mistaken  for  tbtue  of  blood. 
A  man,  us  in  a  caae  related  by  OHila,  via  mspected  of  baving 
mnrdered  another,  and  a  knife,  apparenOy  coiered  «fith  blood, 
wai  (oiind  in  bis  pOBaesaion;  but  on  eiaminiug  tbe  knife,  Uie 
■pot!  were  foand  to  be  doe  to  citric  add.  The  initrntncnt  bad 
been  nied  lome  days  before  for  cutting  a  temon,  and  bad  becD 
pat  by  without  being  wiped. 

The  thinner  spots  produced  !□  this  way  h*»e  a  reddiah-yeUow. 
tbe  thicker  a  reddiah-brown,  colour,  nearly  resembling  tbnt  of 
blood,  and  they  aaparate,  like  blood-spots,  when  mcdentely 
heated.  When  heated  in  a  tube  tbey  give  off  a  volatile  matter, 
which  has  an  aeid  reaction— spots  of  blood  liove  an  alkaline  re- 
acUon.  The  solution  in  distilled  water  is  UgM  gelUno — that  of 
blood  ii  red;  it  someUtnea  ha*  an  add  reaction — that  of  blood 
is  ntulral,  or  faitUI^  aUtaliite ;  nitb  infusion  of  galls  it  yields 
a  bttick  precifutate,  a  llif  with  ferrocyanat«  of  potash,  and  a 
rich  chmy  red  with  the  salpbocyanide  of  potaMiam.  Blood 
yields  a  rtd  prerapitate  with  tbe  lirat  teat,  and  is  unaffected  by 
the  others.     The  oxide  of  iron  ii  thrown  down  by  alkalies. 

It  having  been  clenrly  made  oat  that  the  atidn  we  have  been 
examining  is  a  blood.atain,  three  queatiooi  mayanae:  I.  Ii  U 
Awiua  blood,  or  liat  0/  on  animal  1  2.  From  what  part  of  tht 
(M(y  did  it  flow?     8.    Wiat  ii  lie  age  of  Ike  tUnnl 

1.  Saman  blood  aitd  that  of  animaU. — Two  maana  of  diag- 
nous  have  been  propoaed,  the  one  microecopic,  the  other  chemical. 

Diagnoni  bg  th«  microioope. — The  only  means  of  i^tinctton 
under  the  micnacope  is  affbrded  by  certain  well.known  diffe- 
rences in  tbe  shape  and  size  of  tbe  corpuscles.  Tbe  human  blood- 
oorpuscle,  depicted  in  &g.  36,  p.  SS6,  is  a  arcular  flattened  disc ; 
and  that  of  mammals,  with  a  single  unimportant  eiception,  has 
the  same  form.  The  only  appreciable  difference  is  in  the  one  of 
tbe  globules.  In  man  they  measure  on  an  average  ffsj;  of  au 
inch  ;  in  animals  the  diameters  vary  from  j-^^n  '"  i^t  i '  ^"^ 
theae  are  only  averages ;  and  the  extreme  measurements  which 
in  man  may  be  staled  at  j^'gu  and  ^^^,  lie,  in  some  animals, 
atill  wider  apart.  When  it  is  home  in  mind  that,  in  moat  In- 
ataocea,  we  have  to  examine  a  blood- solution  obtained  from  dried 
blood,  made  to  epprorimate  to  the  average  deuuty  of  blood  by 
the  addition  of  syrup,  glycerine,  or  a  saline  solution ;  that  the 
size  of  tbe  globtilea  is  iaat«riaUj  affected  by  the  density  of  tbe 
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medium  in  which  they  float;  and  that  in  the  blood  itself  the 
diameter  of  one  globole  may  be  twice  as  great  as  that  of  another, 
it  is  not  to  be  expected  that  the  most  skilful  and  practised  per- 
son should  be  able  to  distinguish  human  blood  from  that  of  other 
mammals.  But  the  blood-corpuscles  of  birds,  reptiles,  and  fishes 
differ  so  widely  in  size  and  shape  from  those  of  man  and  ani« 
mala,  as  to  enable  us  to  state  positively  that  the  blood  in  a  given 
case  is  either  that  of  a  mammal,  or  belongs  to  one  of  the  three 
claasea  of  creatures  just  specified.  The  difierences  of  size  and 
shape  are  shown  in  the  annexed  woodcut,  in  which  (1)  is  human 

Fig.  39. 
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X  400  diameters. 


blood,  (2)  the  blood  of  the  common  fowl,  (3)  the  blood  of  the 
frog,  and  (4)  the  blood  of  a  fisb.  (For  some  minute  details  of 
measurements  in  Mammalia,  see  '  Micrograpbic  Dictionary,'  Art. 
Blood,  as  well  as  Plate  39.) 

Chemical  DiagnosU, — It  was  Barruel  who  first  proposed  to 
distinguish  the  blood  of  different  animals  by  the  characteristic 
odour  given  off  on  adding  sulphuric  acid.  If  this  acid,  diluted 
with  half  its  bulk  of  water,  is  added  to  the  blood  of  an  animal, 
nn  odour  is  perceived  which  closely  resembles  that  of  its  perspira- 
tion ;  and  probably  persons  would  recognise  the  odour  if  informed 
of  its  existence,  and  equally  probable  that  they  would  be  mistaken 
if  asked  to  name  the  animal  which  had  supplied  the  blood. 

I  make  this  statement  as  the  result  of  experiments  with  fresh 
blood  of  different  animals,  in  such  quantity  as  a  drachm  or  more, 
made  in  the  class-room  for  several  years  in  succession.  The 
migority  have  always  been  wrong  in  their  guesses;  but  on  one 
occasion,  a  member  of  my  class  was  uniformly  right  in  his  opinion, 
though  the  experiment  was  so  devised  as  to  preclude  mere  guess- 
ing. As  a  means  of  distinguishing  spots  of  blood,  or  solutions 
obtained  from  them,  this  test  must  certainly  be  disallowed.  It 
has  utterly  failed  in  the  hands  of  very  competent  persons.  (G.) 

In  1844,  Professor  Taddei  published  at  Florence  a  treatise,  in 
which  he  proposed  to  distinguish  the  blood  of  man  IVom  that  of 
other  creatures  by  a  method  as  remarkable  for  its  minute  com- 
plieation  as  for   its   eminently  uncertain  Teiolta*    Bn%mi  uA 


S3S  WODSDS. 

CliBnd^,  in  Uieir  'Mannd'  (Tth  edition,  p.  T48),  dMcrilM  the 
method  at  lenf^h,  and  pcewnt  at  wUb  a  tabular  arn<ig«meiit  for 
the  ninmnialiH  vihich  safflciently  jiutifiei  tlis  short  natire  of  it. 
In  lliit  table  the  blood  af  camivtiroas  auimalt  (cat,  fbi,  and  ^og), 
and  of  tliti  moiiM,  are  grouped  with  that  of  man  as  ir^  jtuidi- 
fiahle,  while  the  mBJQritj  of  our  daaii>BCic  bqibiaIs  are  grouped  a« 
mfdiocrement  Jluidijlahlf,  and  a  small  ^roup  of  mminaDts  at  lu/n- 
JtndifatU .' 

2.  It  has  nlrendy  been  stated  (p.  62)  that  we  posses  no  meana 
of  diitiiiguishiiig  inenaCrual  blood  from  blood  from  a  wound, 
ftirther  than  tbat  the  powtioii  of  the  blood  on  Che  dreaa,  and  the 
nature  of  the  dresa,  along  with  the  occorreuce  of  epitbeliil  icaln 
(sqaamouB  and  cylindrical),  may  het[)  na  In  drawing  a  conclniioD 
a*  to  its  mcnrtroal  origin. 

In  BDinp  cosea  tlie  .pots  Babmltttsl  for  examination  nre  roinid 
blended  vith  hair,  aliin.  or  mucous  membrane,  or  with  otlier 
matter!  adhering  to  the  m]itcrial  on  nhicb  the  blood  ha*  lallen. 
The  diBcorery  of  such  admiituTes  maj  often  snpply  very  im- 
portant  inedico-legal  informntion. 

Hairi  on  Weapotu. — Weapons  which  have  inBictcd  wonnda 
■re  generally  blood-stained,  and  frequently  adhering  Co  the 
blood-dota,  or  otberwise  entangled  in  the  weapon,  we  may  dit- 
cover  hairi,  and  it  is  very  important  as  to  ttie  eource  of  the 
blood,  whether  the  hairs  in  question  are  hnmno  hairs  or  not,  and 
whether  they  corretipond  to  tl^e  hairs  on  the  body  of  the  person 
who  hu  been  wounded.  For  this  pnrpose  a  carefnl  companaon 
of  tfae  hairs  found  with  those  on  the  body  of  the  deceased  is 
neceMRry.  Hairs  most  not  be  confonndcd  with  fibres  of  cotton, 
linen,  wool,  or  silk.  Kibrc'i  of  cation  hare  a  twisted  appeannce, 
Uiose  of  linen  have  a  tapering  jointed  structure,  those  of  aitk  are 
smooth,  and  tlioee  of  wool  liavc  a  peculiar  apiial-litie  imbrication. 
(Fij.  41.) 

Bur  consists  of  a  cortical  and  medullary  substance,  and  ii 
covered  by  an  imbricated  cuticle.  When  the  hair  is  young  and 
■oft  the  medullary  portion  may  be  absent,  and  the  whole  hair 
bas  a  fibrous  appearance.  The  dark,  irr^ular  appearance  of  the 
medulla,  the  striated  cortioal  sulistancc,  and  the  peculiar  im- 
brication of  the  cuticular  scales,  render  hair  easily  recognisable. 
The  hairs  of  the  bead  are  usually  truncated  or  split  nt  the  free 
end,  while  those  of  the  body  are,  as  a  rule,  pointed.  Occasionally 
we  may  be  able  to  determine  the  origin  of  the  hair  in  this 
manner.  The  hair  of  the  lower  animals  [llfTera  from  the  bnman 
hair  in  several  respects.  Frcttuontly  the  hair  is  entirely  cellular, 
at  other  tines  there  ii  a.  cotnliinatton  of  the  cellular  with  the 
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fibrous  fttrncture.  Examples  of  both  kinds  are  given  in  the  ac- 
companjing  woodcuts  (p.  334),  which  may  serve  as  standards  of 
comparison  both  as  to  appearance  and  relative  size. 

JBrain  Substance  on  Weapons, — Occasionally  on  weapons 
which  have  caused  fracture  of  the  skull  and  laceration  of  the 
brain,   portions  of  Pi-  ^ 

brain   -  substance 
may      be    found. 
When  fresh,  it  will 
not  be  easily  mis-     --■ 
taken.  When  dry, 
the     brain-matter 
becomes    grey   or 
brown,  and  homy. 
When   moistened, 
it  becomes    of    a 
whiter  colour,  and 
a     soapy     consis- 
tence.     Attempts 
have  been  made  to  recognise  brain-substance  by  its  reaction  with 
sulphuric  and  hydrochloric  acids ;  but  they  are  not  satisfactory, 
and'  may  mislead.     The  only  satisfactory  method  of  detection  is 
by  means  of  the  microscope.     When  the  matter  is  softened  in 
distilled  water  or  in  salt  solution,  the  evidence  will  be  found  of 
the  presence  of  nerve  cells  or  of  nerve  fibres.    These  are  small 
(^^^  inch  or  less  in  diameter),  generally  ampnllated  (Fig.  40), 
or  they  may  have  been  disorganized,  and  only  myelin  dbrope  may 
remain. 

3.  A  spot  or  stain  of  blood,  once  formed,  soon  puts  on  the 
colour  which  it  continues  to  retain  for  a  long  term  of  years.  It 
is  only  in  the  case  of  spots  on  iron  or  steel  exposed  to  air  and 
moisture  that  any  notable  change  occurs :  and  this  is  not  sneh  a 
change  as  enables  us  to  fix  the  age  of  the  stain.  Such  attempts 
as  that  referred  to  in  the  note  to  p.  327  must  needf  ikil. 
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CHAPTER  IV. 

DEATH  BY  FIRE— SPONTANEOUS  COMBUS- 

TION—DEATH  BY  LiaHTNING— BY 

COLD— BY  STARVATION. 

DEATH  BY  FIRE. 

05  the  average  of  the  five  yean  1852-56,  2623  deaths  in 
Bngland  and  Wales  were  attributed  to  the  agency  of  heat.  Of 
thb  number  483  were  boms,  of  which  486  were  by  clothes  catch- 
ing fire,  15  by  conflagpntions,  24  by  gnnpowder  and  fireworks, 
and  7  by  explosive  gases.  46  deaths  were  caused  by  drinking  hot 
water ;  and  541  deatlis  by  scalding  liquids,  entered  under  *'  Bums 
and  Scalds."  1548  deaUis  were  less  accurately  defined.  In  the 
-whole  five  years,  2  suicides,  1  murder,  and  4  manslaughters  were 
attributed  to  burning,  and  2  mansUughters  to  scalds.  In  1871, 
the  deaths  by  bums  and  scalds  were  2612. 

The  cause  of  death  by  burning  is  not  always  the  same.  Some 
are  sufibcated  by  smoke ;  others  die  frightened,  or  by  blows  from 
falling  bodies;  others  by  the  shock  that  follows  extensive  injury 
to  the  tissues ;  and  others,  again,  at  periods  more  or  less  remote 
from  the  burning,  by  collapse,  or  the  efiects  of  inflammation. 

The  appearances  produced  by  burning  oonsbt  of  blisters,  entire 
or  burst,  roasted  patches,  sooty  spots  and  marks  from  burnt 
articles  of  clothing,  and  singed  hur. 

The  medico-leg^  questions  that  arise  in  reference  to  death  by 
fire  are  those  relating  to  other  forms  of  external  ii\jury,  except 
that  the  alternatives  of  suicide  and  homicide  rarely  present  them- 
■elves ;  for  most  deaths  by  fire  are  accidental.  In  tiiese,  and  in  the 
rare  cases  of  suicide  and  murder,  the  burning  would  leave  marks 
on  the  body  showing  that  it  was  inflicted  during  life;  but  as  the 
burning  of  the  dead  body  is  sometimes  resorted  to  by  a  murderer 
to  ooooeal  the  real  mode  and  cause  of  death,  we  may  have  to  dis- 
tinguish bums  taking  place  during  life  firom  those  occsoxfix^^  ^SXiesc 
death.    Again,  when  a  body  is  f^d  witb  murks  of  \rasmti%^.<a^ 


exteoDTe  to  be  readilj  ■ctmuitHl  for  hj  the  qmntitj  of  Aiel 
GoiuDmed,  it  ma;f  become  a  qoeation  whetber  it  hu  dd usually  com- 
titutiblg  or  had  undergane  a  procen  of  "  aponUTieoiu  oombiutioii." 
Btntt  inflicUd  dnriiig  life  and  "fler  ifaaM.— We  owe  our  know- 
leilge  of  this  sabjcot  maiolj  to  (uperinieDts  made  by  Chrialjsiui, 
Caiper,  Champooilloa,  and  Cbambert.  The  UA-oamed  aothar  ex- 
bauited  tbe  sabjcct  bj  the  Dumber  iDdaccnnicy  of  his  eiperimeDts; 
I  shall  therefore  adopt  hia  conclauone,  witb  msi^ficatioas 
«1  bj-  tLs  nion)  fcKain  of  the  nanlta  of  the  earlier  writers. 
Boms  in  the  living  body  caiucd  by  cobetanceiiwhiGhdouotdtar 
and  destroy  the  tissnM,  prodoce  two  characl«ri<tic  appearances — 
redness  and  veaieation.  The  rednen  (more  or  ieas  iatuose  oe  the 
baat  is  ^eater  or  less,  and  tbe  time  of  iU  appUcnlian  longer  or 
shorter),  deaoribed  by  Ciaper  tt "  crab-red,"  affWts  both  the  anr- 
ttea  and  aubstance  of  tbe  true  bIud,  which  ia  dotted  by  the  deep 
red  openings  of  audnnferous  and  sebaceous  dotls ;  and  it  ulso  c\- 
toidt  to  the  mbcataoeoiu  Ussaes.  Sometimea  the  colonr  ia  a 
broirniab  red,Bnd  the  akin  dry  and  paTchment-like.  B  listen,  more 
or  iMi  Dumeroiu  and  extensile,  also  mabe  th^  appearance  at  a 
tamperatnra  below  that  of  bcriling  wnter,  and  contain  semm, 
which  dther  coagnlatea  in  mass,  or  yielda  an  enormous  precipitate 
of  albamen  when  heated,  or  tested  with  nilric  add.  Tbe  albnman 
ii  more  abundant  when  wholly  due  to  vital  action  than  when  tbe 
bnm,  being  indicted  at  the  point  of  death,  the  vesicle  forms  after 
lifc  ia  extinct.  These  appcaiancea  belong  equally  to  bnma  made 
at  the  point  of  death  and  to  those  made  twenty  hoora  previously. 
Bnt  veucles  are  sometimes  absent  in  bnms  whatever  the  period 
at  which  they  were  infUded. 

Od  the  other  hand,  in  post-mortem  bums,  the  sorfaee  and 
substance  of  the  true  akin  are  a  dall  white,  dotted  witb  gray  at 
tbe  openings  of  the  sudorifenma  and  sobaceoos  dacta ;  and  the 
aabcutaneouB  tisanes  are  oniTfjected.  No  veeictes  are  prodDced 
by  a  temperature  below  21E°  Fahr. ;  and  those  tansed  by  a  higher 
temperature  tither  coat^n  no  fluid,  or  one  which,  containing 
little  albomen,  merely  becomes  opaline  or  milky  when  treated 
by  heat  or  nitric  add.  Post-mortem  vesicles  are  most  readily 
imduoed  in  anasarcons  subjecla. 

The  appearances  esosed  by  hams  inflicted  during  life,  show 
themaelvea  in  all  healthy,  and  in  most  sick  subjects ;  but  the  case 
of  B  ooDBumpUve  patient,  reported  by  M.  Boucbut,  shows  that 
the  application  of  heat  to  tbe  skin  of  a  dying  man  may  prodnce  as 
little  effect  upon  it  as  upon  a  corpse.* 

*  Tbls  case  It  quoted  bj  Cbambert  la  sn  elsborsta  piHr  ia  the '  Annain 
(CilygUoe,'  AprU,  tetS,  to  wUcb  ths  Twler  is  nfntei. 
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Casper  sums  up  the  resalts  of  very  numerous  experiments  by 
stating  that  "  vesications  can  be  produced  on  the  dead  body,"  and 
"  that  it  is  quite  impossible  to  confound  a  burn  inflicted  during 
life  with  one  inflicted  after  death."  He  also  alleges  that  "  every 
vesication  produced  by  burning"  during  life  "  has  a  purple-red 
boundary  line,  be  it  ever  so  narrow,  perfectly  visible  to  the  naked 
eye,  and  also  a  more  or  less  red  base."  Vesicles  caused  by  putrefac- 
tion are  readily  distinguished  by  the  abtnence  of  these  appearances, 
the  exposed  true  skin  being,  like  tbat  of  adjacent  parts,  colourless 
or  green. 

The  appearances  just  described  as  due  to  the  application  of 
heat  to  the  living  body  are  common  to  all  intense  inflammations 
of  the  skin,  whether  due  to  disease,  or  produced  by  the  applica- 
tion of  cantharides  and  other  strong  stimulants,  by  pressure,  or 
by  friction.  I  have  seen,  on  the  ankles  of  a  young  man  who  had 
died  of  acute  phthisis,  two  patches  of  inflammation  of  a  deep  red 
colour  not  removable  by  pressure,  and  with  well-defined  margins, 
on  one  of  which  were  large  vesicles  containing  serum.  I  ascer- 
tained beyond  doubt  that  the  spots,  which  had  been  observed 
during  life,  were  not  caused  by  the  application  of  any  heated 
body.  (G.) 

In  all  these  cases  of  acute  ctitancous  inflammation,  a  tliin 
vertical  section  of  the  inflamed  skin  and  underlying  tissues  dis- 
plays, even  to  the  naked  eye,  distinct  red  patches,  contrasting 
very  strikingly  with  similar  sections  of  skin  discoloured  by  the 
mere  subsidence  of  the  blood. 

It  is  scarcely  necessary  to  add  that  redness  follows  instantly  on 
the  application  of  heat,  and  that  vesicles  show  themselves  after 
the  interval  of  a  few  seconds.  The  results  just  stated  have  a 
direct  bearing  on  those  rare  cases  in  which,  as  in  that  of  Bolam, 
tried  at  Newcastle  in  1839,  arson  is  resorted  to  to  conceal  the  true 
C9iise  of  death.  Of  the  question  of  accident ,  suicide ^  or  homicide, 
it  must  suffice  to  observe  that  suicides  and  homicides  by  Are  are 
of  very  rare  occurrence,  the  great  majority  of  cases  beiiif?  ac- 
cidental. The  suicidal  cases  occur  chiefly  among  persons  ot  un- 
sound mind. 

SPONTANEOUS  COMBUSTION. 

The  following  case,  which  rests  on  the  authority  of  Le  Cat,  a 
firm  believer  in  spontaneous  combustion,  forms  a  fitting  introduc- 
tion to  this  subject.     It  is  said  to  have  taken  place  in  1725 : — 

One  Millet,  of  Rbeims,  was  charged  with  t\i«  Tii\n4<i£t  Oi^  \»& 
wife,  the  remains  oi  who&e  body  weie  found  \>)\ii^  ii^^t  V\i^ 
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kitchen  botrtb.  Part  of  the  hend,  portioiu  of  the  lower  et- 
tremltin,  and  a  few  of  the  vert«brse,  hud  escaped  cainbiution. 
The  floor  bonootb  tbo  body  wa  partUllj  burnt.  Millpt  Btal«d 
that  bo  Bnd  bin  wife  had  rslired  t*.  rest  the  previom  evening, — 
tbftt  ibe,  not  beuig  sble  to  sleep,  gat  up  snd  weut  into  the  kitchen, 
u  be  tuppowil  to  Hmrm  btrwilf  i  that  ho  wu  rouied  by  the  imell 
of  fire,  (uid  going  down  Ui  the  kitchen,  found  the  deceased  Ijring 
Desr  tbe  beartb,  in  the  rninner  stnti'd.  The  priraner  n-ns  ron- 
demned  to  doiith,  but,  on  appeal  to  a  higher  court,  the  seiilence 
was  revokod,  ^ud  it  was  pronounced  to  bare  been  a  cttae  of  spon- 
taneous bDuian  combustion . 

In  tbis  case  tbe  extent  to  wbich  tlie  bod;  was  consnmad  ^ve 
■ome  inpport  to  tbe  opinion,  that  it  was  more  mmbiutiblc  than 
bnoian  budiea  in  general,  but  no  ctmutenance  to  t^e  notion  that 
the  Sro  originated  in  tbe  body  itself.  II  was  certaiuly  in  tbe 
most  favourable  circumstances  for  bi^in;;  ttt  oafirr:  and  tbi-  is 
true  of  most  of  tbe  c-ises  of  alleged  spontaneous  combustion  r»- 
ported  to  bave  occurred  in  England  and  abroad. 

Orflla  testifies  his  belief  in  spoitaneoua  bumnn  combuation  bj 
thus  deicrihing  tbe  phenomena  Ih:it  accouip:inj/  it;— A  lighl  blue 
flame  appears  over  the  part  about  to  be  attacked :  this  flame  ii 
not  readily  eitincui^hcd  by  water,  wbicli  indeed  frequently  serTcs 
to  increase  it.  Deep  eschars  now  form  in  the  part  aflWited,  ac- 
COnip:iTiieii  by  convulsions,  delirium,  vomiting,  and  diarrhma, 
followeil  by  a  peculiar  state  of  putrefaction,  and  death.  Tbe 
procesi  is  said  to  be  extremely  rapid,  but  the  body  is  never 
entirely  consumed ;  some  parts  are  only  half  burnt,  while  others 
arc  reiluced  to  a  carbonaceous,  fottid.  unctnons  ash.  Tbe  haoda 
and  feet  commonly  escape  de-truction,  while  tbe  trunk  is  usnallj 
entirely  consumed.  The  clotbes  covering  tbe  body  are  commonlj 
destroyed ;  but  articles  of  furniture  standing  near  commoalj 
escape.  The  walls  and  furniture  are  covered  with  a  thick  greasy 
toot,  and  tbe  air  is  impregnated  with  an  ofTi-'nalve  cnipyreumatic 
odour.  Tbe  pbenomenon  is  stated  to  have  been  observed  chiefly 
in  aged  corpulent  females,  and  especially  in  persons  long  addicted 
to  the  abuse  of  spirituou*  liquors. 

It  Is  practically  of  little  consequence  whether  tbe  doctrine  of 
iponlaneina  combustion  be  trite  or  false.  The  cnses  on  record 
(Jacobs,  as  cited  by  Casper,  has  bronght  together  28,  of  which 
20  occarred  in  France)  create  a  presumption  in  favour  of  an 
annsual  combnatibility  vf  tbe  boily,  occurring  in  rare  instance* 
and  fur  the  most  part,  in  corpulent  spirit- drinking  females,  merely 
ri-qriiring  lo  be  set  on  fire,  aitd  needing  no  oilier  fuel  hut  their 
dotbes,  nigbt-dres*.  or  ordiiiarj  bed -furniture.     Till  we  pooeaa 
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cases  better  authenticated,  and  more  accurately  reported,  we  must 
content  ourselves  with  this  amount  of  knowledge,  not  forgetting, 
meanwhile,  that  such  men  as  Liebig  and  Casper  treat  the  very 
notion  of  spontaneous  combu!»tion  as  an  idle  fable,  stamped  with 
the  brand  of  sheer  credulity,  and  one  opposed  to  such  simple  facts, 
among  others,  as  that  the  human  body  contains  75  per  cent,  of 
water. 

The  spontaneous  combustion  of  inorganic  substances,  a  subject 
of  much  interest  and  importance,  has  no  medico-legal  bearing. 

DEATH   BY   LIGHTNING. 

From  the  Reports  of  the  Regristrar-General  for  the  five  years 
1852-56,  we  learn  that  about  21  deaths  by  lightning  occur,  one 
year  with  another,  in  England  and  Wales ;  18  in  males  and  3  in 
females.  This  mode  of  death  rarely  gives  rise  to  medico-legal 
questions ;  but  as  the  efiects  of  lightning  on  the  body  often  re- 
semble those  caused  by  mechanical  violence,  a  question  might 
arise,  whether  a  person  found  dead,  under  unknown  circum- 
stances, had  perished  by  lightning  or  had  been  murdered. 

In  most  cases  we  have  a  clue  to  the  cause  of  death  in  the  fact 
that  a  thunder-storm  has  taken  place,  and  that  the  corpse  is 
found  in  such  a  situation,  and  with  such  surroundings,  as  is  con- 
sistent with  its  having  been  struck  by  lightning. 

As  a  general  rule  it  may  be  stated,  that  the  electric  fluid 
prefers  and  seeks  out  good  conductors ;  and  as  the  human  body 
is  a  very  good  conductor,  it  is  as  likely  to  be  struck  as  any  object 
similarly  sitnated,  unless,  perhaps,  that  object  be  of  metal. 

As  a  general  rule,  too,  lofty  objects  are  the  most  likely  to  be 
struck ;  but  this  rule  is  subject  to  many  exceptions,  for  persons 
have  been  struck  in  the  immediate  neighbourhood  of  lofty  trees 
which  have  been  uninjured ;  and  in  woods  it  is  not  always  the 
tallest  trees  that  are  struck. 

The  electric  fluid  is  often  conducted  to  the  body  by  lofty 
objects  in  its  proximity,  such  as  trees,  masts,  the  rigging  of 
ships,  and  the  moist  strings  of  kites.  The  danger  of  remaining 
under  a  tree  during  a  storm  is  proverbial. 

It  has  been  thought  that  a  person  is  tolerably  safe  in  an  open 
space  far  from  any  object  which  could  attract  the  electric  fluid ; 
bat  this  is  an  error.  The  human  body  may  be,  in  these  circum- 
stances, the  most  prominent  object  and  also  the  best  conductor. 

Death   may  be  caused  by  an  electric  shock,  other  than  tb& 
lightning  stroke.    This  happens  when  a  doud  near  tVd  «»x^  \a 
neicatiYely  electrified^  whiie  the  earth  is  pontWe,  and  \i^«  V^ooMa. 
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indy  KTvn  ■«  llie  conductor,  b;  vhidi  the  tqniKbrinm  it  rartoreJ. 
Thii  it  «11ed  Ibe  atrenJitg  or  retamimp  itrolt. 

Tbe  TiclEnt  mevhmitical  effecU  prodDcnl  bj  llv  electric  diiijur^ 
— the  ditruption  of  baiLdingi  bih]  reoiDval  of  parti  of  tbcm  to 
■  dutance;  tbe  rendii^  of  tbe  tmnta  of  tree*  into  btiu;  ttie 
Mpuution  erf  good  CDuducton  from  bad  oaea ;  lli«  fbiioii  of  metallic 
■Dh«taoce*;  the  ignition  of  iDflimiokble  ona;  the  magnetic  pet)- 
pertin  ooromoBicatcd  to  article*  of  iroo  and  fted — are  bmilivly 

The  ^)tl-moriem  apptaraiiftt  in  bodiet  itnek  b;  lig-btning 
are  toj  nrioiu.    Iwrnetimea  uo  mirtiB  of  tnjarj  ire  faiiiid,  and 

thin  is  said  to  ix-ciir  mniil  comoifpnlv  m  A.-ath  tiv  the  rrlarainff 
Hrul,  I-  .■:..-.,..  :;,..  '-.;.  :'  }■■:•  ■-■'::.  ..r  ir-  .i«t 
•hu.      ■  -ln»l! 

preMnt,  mos-t  frequently  on  Ihe  lack,  the  electric  floid  appetntig 
to  prefer  tbe  track  uf  tlie  gpinal  cord.  Fractures  of  the  bone* 
are  rare  :  thej  may  occur,  m  Ambrose  Par^  stales,  without  er. 
temaJ  wound.  A  case  of  eilensive  fracture  of  the  bones  of  the 
■kult  is  reUted  hy  Pouillet.  Marks  of  bnmi  are  tometimes  pre- 
taot.     Thej  mij  occur  even  when  tbe  clatbea  bare  not  beta  set 

The  state  of  the  blood  (alleged  b,r  some  antboritiea  to  be  flDid, 
hj  otben  coagulated),  the  itate  of  tbe  limbs  (aoerted  by  some  to 
be  relaied,  but  bj  others,  with  better  reason,  to  be  rigid,  and 
•oraetimo  even  to  become  quickly  and  eicesslvely  *o),  and  tbe 
putrefactive  process  (stated  b;  Par£  and  others  to  be  retarded, 
but  by  others  to  be  hastened) — are  signs  of  little  medico-legal 
impotence.  These  points  are  worthy  of  note;  but  even  should 
tbo  blood  be  fluid,  rigidity  absent,  and  putrefaction  hastened, 
these  are  rot  peculiar  to  death  by  lightning,  for  tbej  may  all 
eoJDcide  in  other  modes  of  sudden  dcntb. 

In  aome  oases  the  state  of  the  objects  found  on  tha  corpee,  or 
belonging  to  it,  fnmish  complete  evidenre  of  the  cause  of  death. 
The  clotbea  may  be  torn  and  burnt ;  the  shoes  struck  tram  tbe 
feet;  metallic  bodies  fused  and  forcibly  carried  to  a  distance; 
and  articles  of  iron  or  steel,  such  as  the  steel  of  the  stays,  or  the 
maJD-spnngof  a  watch,  rendered  strongly  magnetic* 

CauM  o^J>eo(A.^The  electric  fluid  acts  chiefly  throngfa  tbe 
nerrous  system,  and  the  cause  of  death  is  the  shock  SDstained  by 
it.      WbeD  not   fatal.  Its  action  on  tbe  brain,  spinal  marrow,  or 
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nerves,  is  shown  by  loss  of  sight,  sensation,  or  volantary  motion, 
temporary  or  permanent. 

DEATH  FROM  COLD. 

This  is  an  uncommon  event  in  this  country,  though  death  by 
cold  and  inanition  combined  is  not  very  rare  in  severe  winters. 

The  first  effect  of  intense  cold  is  a  sense  of  numbness  and  stiff- 
ness in  the  muscles  of  the  limbs  and  face.  This  is  soon  followed 
by  torpor  and  profound  sleep,  passing  into  coma  and  death. 

The  effect  of  cold  on  the  circulation  is  to  drive  the  blood  from 
the  surface  to  the  interior  of  the  body,  so  as  to  gorge  the  spleen, 
liver,  lungs,  and  brain.  The  genital  organs  are  similarly  affected, 
and  priapism  sometimes  results  from  congestion  of  the  penis. 
The  temperature  of  the  blood  itself  is  lowered ;  the  heart  contracts 
slowly  and  feebly,  causing  a  small,  weak  pulse.  The  congestion 
of  the  nervous  centres  occasions  numbness,  torpor,  somnolency, 
giddiness,  dimness  of  sight,  tetanus,  and  paralysis ;  and  the  con- 
gestion of  the  brain  sometimes  occasions  a  species  of  delirium,  as 
happened  to  Edward  Jenner,  or  the  appearance  of  intoxication,  as 
witnessed  by  Captain  Parry  and  others  in  the  expeditions  to  the 
North  Pole. 

The  effect  of  cold  varies  in  intensity  with  sex,  age,  and  strength : 
the  very  young,  the  aged,  the  infirm,  persons  worn  out  by  disease 
and  fatigue,  and  those  addicted  to  the  use  of  intoxicating  liquors, 
perish  soonest.  Some  persons,  too,  have  a  great  advantage  over 
others  in  their  power  of  resisting  cold — a  fact  frequently  observed 
by  voyagers  and  travellers  in  the  Arctic  regions. 

In  estimating  the  effect  of  cold  on  the  body,  it  should  be  borne 
in  mind  that  the  body  is  cooled  in  three  ways — by  cutaneous 
exhalation;  by  conduction  of  the  air  in  contact  with  it;  and  by 
radiation. 

The  cutaneous  exhalation  is  increased  by  dry  and  diminished 
by  moist  air.  Hence  the  body  parts  with  its  heat  more  rapidly 
in  a  dry  atmosphere.  On  the  other  hand,  the  body  is  coded  by 
conduction^  when  the  air  is  moist;  so  that  the  body  is  cooled  alike 
by  di*y  cold  air  and  by  cold  moist  air.  Cold  humid  winds  lower 
the  temperature  of  the  body  in  a  very  striking  degree.  A  rapid 
renewal  of  the  air,  as  in  a  brisk  cold  wind,  lowers  the  tempera- 
ture of  the  body,  both  by  evaporation  and  by  conduction.  The 
effect  of  a  slight  breeze  in  increasing  the  feeling  of  cold  was  re- 
markably shown  in  the  expeditions  to  the  polar  seas. 

PoH-mortem  Appearances. — As  a  rule,  the  surface  is  pale,  but, 
in  exceptional  (»ses,  florid.     The  viscera  of  the  head,  cVieaX*,  «xA 
abdomen  are  ooogeited.    There  ia  oongeflUon  ot  \^  ^qhm^  q1  >^ 
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bnio,  bn(  extmTBBaUon  does  not  appear  to  hive  b«m  nolirwl, 
though  death  wai  fomiprly  attnbutoil  to  apopjeif.  In  tiro  aura 
reported  hy  Dr.  Kullir,  of  Leitli,  there  wai  a  largo  effiuiun  of 
■ravm  in  the  ventncleB  of  the  brain.  The  blood  in  the  aorta  and 
left  cavitin  of  the  heart  is  stated  b;  Dr.  Parii,  cm  the  authority 
of  Sir  B.  Brodie,  to  be  Horid.  These  appeamiiFes  aro  not  ao 
characteriBtic  as  to  be  coaclasire  of  the  i:au8e  of  death. 

The  qneation  of  nccident,  suicide,  or  homiiade  ntrel,t  flndi  pkce 
in  thii  mode  of  denth;  but,  in  one  singular  and  horrible  ease, 
death  hy  cold  was  a  homicidal  act,  A  girl,  11  jenra  of  sue,  a  few 
j<ta»  unee,  waa  couipslled  b;  her  parents  to  ttaiid  naked  in  a 
pail  of  ice-mid  <ratei,  while  tbe  water  was  being  poured  over  Iwr 
till  ahu  died. 

DEATH  FROM  STARVATION. 

This  i»  a  very  rare  event ;  hut  death  from  cold  in  pereona 
insufficiently  nouriehed  is  not  infrequent.  Cases  of  homicide  by 
the  deprivation  oT  food,  are  of  occit^ionul  occurrence ;  the  insane 
aometimes  commit  euidde  bj  obstinately  refusing  to  take  sus- 
tenance; some  prisoners  under  long  sentences  noold  starve 
"  themselves  if  not  fed  by  fiirce. 

The  Sympiomg  produced  bi/  protracted  Abttinence  are  pain  in 
tbe  epigastrium,  relieve<l  by  prestiure,  with  ioteiise  thirst,  and 
extreme  wenkness  and  etnaciation.  The  fnco  is  pule  and  ghastly  ; 
the  cheeks  are  sunken;  the  hones  project;  the  eyes  are  hollow, 
wihl,  and  glistening;  the  breath  hot;  tlie  mouth  dry  niid  pnrched. 
The  body  at  length  exhales  n  fictid  odour,  tlie  mucous  membranes 
of  the  outlets  become  red  and  inflamed,  and  denth  takes  place  in 
a  Ht  of  manincsi  delirium,  or  in  horrible  eonvulainns. 

From  Willnn's  case,  presently  to  be  cited,  and  the  slatements 
of  prisoners  who  have  voluntnrily  ahstained,  it  appears  tliat  the 
craving  for  food  disappears  in  about  three  days,  and  that  the 
second  day  of  abstiiieuce  is  that  of  greiilcst  suffering.  (O.) 

FoH-moriem  Appearaaeei.—'l\u!  hody  is  much  emaciated,  and 
exhales  a  fietid  odour ;  the  eyes  are  red  and  open,  the  akin, 
mouth  and  fauces  dry,  the  stom;ich  and  intestines  empty  and 
COntrHcted ;  the  gall-bladder  ia  distended  with  bile ;  the  heart, 
lung^.  and  large  vessels  are  coUnpsed,  and  destitute  of  blood  ;  and 
putrefaction  runs  a  rapid  course.  These  oppearances  are  not  so 
characteristic  as  to  he  decisive  of  the  mode  of  denth ;  hut  ia  tbe 
absence  of  any  disease  productive  of  extreme  emaciation,  such  a 
jtnle  of  body  will  furnish  n  stron;;;  presinnption  of  deatli  by  star- 
ratioii.     It  miut  be  teco\\vctei,  XW^  theie  are  maladies  such  as 
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ttrictare  of  the  oesophagus,  and  organic  disease  of  the  stomach, 
which  prove  fatal  hy  starvation.  Search  should,  therefore,  he 
made  for  such  causes  of  death. 

The  post-mortem  appearances  were  faithfully  descrihed  by  Mr. 
Biggs  in  a  case  of  murder  by  starvation  and  exposure ;  tliut  of 
Mark  Cornish,  starved  by  his  father  and  step-mother.*  He  stated 
at  the  coroner's  inquest  that  the  deceased  was  so  wasted  that  he 
had  scarcely  any  muscle  left,  and  no  fkt;  that  he  looked  like  a 
skeleton  with  the  skin  tightly  stretched  over  him ;  that  he  could 
not  only  see  each  boue  but  its  peculiarities ;  that  all  the  organs 
were  healthy,  though  the  heart  and  stomncli  were  small ;  that  the 
omentum  was  as  clear  as  glass ;  that  there  was  no  food  in  the 
stomach,  and  that  the  small  intestines  were  nearly  empty ;  and 
that  there  was  no  appearance  of  chyle. 

The  period  at  which  death  happens  varies  with  age,  sex,  and 
strength,  the  amount  of  exertion,  and  especially  with  the  supply 
of  water. 

The  time  that  a  person  may  remain  without  food,  or  with  a 
very  scanty  supply  of  it,  may  become  a  question  of  some  impor- 
tance, as  will  appear  from  the  case  of  Elizabeth  Canning,  quot«d  by 
Dr.  Curaming  in  bis  Lectures  in  the  *  Medical  Gazette,*  vol.  xix. 
The  question  raised  in  this  case  was,  whether  a  girl  of  eighteen 
could  be  confined,  in  the  depth  of  winter,  twenty-eight  days, 
without  fire,  with  about  a  gallon  of  water  in  a  pitcher,  and  with 
no  food  but  some  pieces  of  bread,  amounting  altogether  to  about 
a  quartern  loaf,  and  a  small  mince  pie  which  she  ha])pened  to 
liave  in  her  pocket,  and  at  the  expiration  of  the  period  retain 
sufficient  strength  to  break  down  a  window-shutter  fastened  with 
nails,  get  out  of  the  window  on  to  a  sort  of  pent-house,  thence 
Jump  to  the  ground,  nine  or  ten  feet  below ;  and  finish  by  walking 
from  Enfield  Wash  to  Aldermanbury. 

To  this  question  we  could  not  but  return  an  answer  in  the 

t^ative.     The  ca^es  presently  to  be  cited  give  us  gootl  ground 

rr  believing,  that  life  might  have  been  prolonged   for  tuenty- 

ght  days,  or  even  more,  on  this  scanty  supply  of  nourishment ; 

it  it  is  extremely  improbable  that,  at  the  end  of  this  time, 

izabeth  Canning  would  have  had  strength  enough  left  to  effect 

r  escape.     This  case  is  also  curious  in  its  bearing  on  the  ques- 

a  of  identity.     A  fresh  interest  has  been  given  to  this  question 

irolongcd  abstinence  from  food  by  the  case  of  Sarah  Jacob, 

Welsh  fasting  girl. 

liere  are  four  distinct  classes  of  cases  which  may  be  used  to 

•  *  Morning  Chronicle,'  Febroary,  SA,lB&a, 
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throir  light  on  the  queation  of  the  duration  a(  life  pouible  under 
complete,  or  nmrly  complptQ  deprivation  of  food.  I.  Ciwu  of 
loechunical  obntrucUoD  to  tba  p.ii»ii^  of  food  through  thiigallet. 

2.  Cas«  of  ghipHTW-'ked  penone  subject  to  eipuanre  uid  faljgne. 

3.  Cn>e>  of  peraoiu  imprisoned,  sod  roiidered  inactive,  hj  snoli 
obatTDoUous  4U  fnHiiig  earth  in  minea.  4.  Cose*  of  panoiu  eb- 
■tftining  froin  food  of  their  own  accord,  generBlJj  under  circum- 
■tuioea  danuuiding  little  exertion  of  mind  or  body. 

1.  For  aa  interesting  cau  of  this  dau  we  are  indebted  to  Dr. 
Corrie,  of  Liverpool.  A  man,  66  years  af  age,  survived  a  com- 
plete abatmction  of  the  gullet  (with  the  aid  of  nnlHtious  dyttera 
and  baths  of  uiillc-and'Water  adminisUred  dnring  32  days]  (br  86 
daya.  The  man,  who  waa  tall  nnd  corpulent,  was  reduced  (tma 
an  aieertained  weight  of  240  lbs.  down  to  ISSIbc — a  lou  of 
103  lbs.,  of  which  two-fiftbi  took  place  in  the  spoT-e  of  33  days, 
for  his  wei):ht  before  the  complete  obstruction  of  tbe  Efullet  was 
179  lbs.  In  tlic  hist  twelve  days  he  lost  16  lbs.,  or  at  the  rate  of 
1-^  lb.  per  diem;  and  this  loss  tbe  already  wasted  frame  sustained 
in  spite  of  the  nourishment  administered  in  tbe  mode  just 
deecrib«d.  Wh:it  the  unchecked  rate  of  waste  would  have  been 
we  have  no  means  of  ascertaining;  but  we  know  that  death  took 
place  wlieu  the  body  had  lost  102  Ihs.  out  of  240,  or  little  more 
thnn  two  parts  in  five  of  its  original  weight.  Now  this  reduc- 
tion of  two-tilths  corresponds  most  closely  to  the  results  of 
Choasat's  eiperiments  on  animals.  He  laid  it  down  a*  n  broad 
prindple  derived  from  eiperiments  on  many  diSerent  living 
creaturen  that  life  ceases  when  an  aniinal  loses  tno-Eflhs  of  ita 
weight.  So  that  an  animal  weigliing  100  lbs.  would  die  when  ita 
weight  was  reduced  to  SO  lbs.  Though  life  may  cease  before 
tbis  point  is  attained,  it  can  rarely  eitettd  beyond  it.  The  time 
darinit  which  the  destructive  change  is  going  on  may  vary  greatly 
in  different  classes  of  animals,  but  tbe  limit  is  the  same  io  all. 
Tbe  daily  loss  amounts  to  one-twenty -fourth  of  the  entire 
Wright! — a  statement  in  harmony  with  the  condnwon  of  Bidder 
and  Schmidt,  that  an  animal,  to  maintain  iU  weight,  ought  U) 
take  one-twenty-third  part  of  it  daily,  in  the  shape  of  food  sm- 
reptible  of  bring  aislmJatt.'d,  water  of  course  included.  But,  if 
we  assume  a  man  to  weigh  230  lbs.,  the  daily  supply  will  reach 
the  moat  unlikely  qunntity  of  10  lbs. 

Tbe  pri^resHve  and  rapid  waste  of  the  body,  and  the  extinc- 
tion of  life  at  or  about  the  point  at  which  an  animal  lanes  two- 
fitths  of  its  weight,  may  therefore  bo  taken  as  data  sufficiently 
estnblislied,  as  also  the  fact,  long  since  established  by  Uedi,  that 
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animals  live  mnch  longer  (birds  more  than  twice  as  long)  when 
they  have  free  access  to  water. 

2.  Of  the  prolongation  of  life  under  the  fatigues,  exposure,  total 
privation  of  food,  and  want  of  fretih  water  (except  such  as  may 
have  been  supplied  by  dew  or  rain)  inddental  to  shipwrecks,  we 
have  some  well  authenticated  cases.  A  narrative  of  a  shipwreck 
on  the  Calcutta  coast  which  has  been  placed  at  my  dispcwal  shows 
that  out  of  13  men  without  food  or  water  12  days,  three  died, 
the  rest  escaped  and  recovered.  (G.)  And  a  very  detailed  and 
evidently  faithful  account  of  the  picking  up  at  sea  of  Captain 
Casey,  Commander  of  the  Jane  Lawden,  timber  vessel,  shows  that 
out  of  18  men,  including  the  captain  himself,  wholly  without 
provisions  and  fresh  water,  one  survived  11  days,  one  12  days,  one 
14  days,  two  15  days,  one  18  days,  and  the  captain  himself,  who 
recovered,  28  days.  Two  men  appear  to  have  died  early,  furiously 
delirious,  one  (a  lad,  a^t.  19)  who  died  on  the  12th  day,  was  quietly 
delirious,  with  spectral  ilhisions ;  two  others  were  delirious,  and 
Captiun  Casey  had  illusions  of  hearing.* 

3.  Of  confinement  in  coal  mines,  we  have  instances  of  men  and 
boys  surviving  6  and  8  days,  and  one  man  23  days.  This  was  a 
case  published  by  Dr.  Slann  ('Med.  Gaz.'  vol.  xvii.  pp.  264 
and  389).     There  was  access  to  water  for  the  first  ten  days. 

4.  The  longest  abstinence  of  food,  with  free  access  to  water,  of 
which  I  have  had  experience  among  prisoners,  is  ten  days.  In  two 
men  and  one  woman  complete  abstinence  from  food  during  this 
period  was  followed  by  no  bad  symptom,  and  the  ordinary  prison 
diet  was  resumed  without  injury  to  health.  The  prisoners  were 
weakened,  but  by  no  means  exhausted.  (G.)  In  the  case  of  ten 
days'  starvation  of  a  prisoner  reported  by  Casper,  scarcely  any 
liquid  was  taken,  and  the  exhaustion  was  much  greater. — (Hand- 
book, vol.  ii.  p.  28.) 

The  case  of  Bernard  Cavanagh,  though  not  one  of  complete 
abstinence,  may  be  fairly  added  to  the  foregoing.  Having  been 
committed  to  gaol  for  three  months,  he  was  placed  in  a  cell 
under  the  strictest  surveillance,  and  refused  to  eat  or  drink. 
This  continued,  as  it  was  alleged,  nine  days,  at  the  end  of  which 
time  he  was  reported  to  be  in  *•  perfect  bodily  health."  But  on 
the  13th  day,  it  was  remarked  that  the  gruel  supplied  to  him 
came  back  the  same  in  quantity,  but  much  thinner.  This  trick 
being  discovered,  and  the  man's  health  having  by  this  time 
suffered,  he  was  supplied  with,  and  very  gladly  received  nourish- 
ing food.  ('  Medical  Times,'  December  4,  1841.) 

Bot  we  have  well-authenticated  cases  extending  mooh  bQ^Q»\A 
•  The  '  Timss,'  Febmary  7,  IBM. 
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ten  day*.  There  ii  HnfeUuid's  curioaa  ciia>  of  tbe  rninol  mCTohant, 
■  laicide  bj  lUiration,  wlio  kept  >  i^itry  of  tiii  tenantioiu  foe  13 
dajf,  and  died  on  the  18th  (6.  H.  Lewn' '  Ph}-«olo^  of  Commoii 
Lihi,'  vol.  i.  p.  S5);  the  caw  of  Viterbi,  vbo  larvived  21  ddiyaj 
of  CeciliA  Rygew^j,  rcportod  to  have  snrrived  40  dayA,  And  a 
cue  of  42  daya  btlefl;  attested  by  Taa  Swieten.  The  Srst  of 
thtas  tno  cue*  ii  thui  eptoraised  by  tbe  anthor  of  an  article  oa 
FiBting  Girti,  publiahed  io  'All  tbo  Yew  Roand,'  Oct.  9,  1869. 
"  Cecilia  do  Iiyg«vray,  having  been  itnprScinied  in  Not tiLi^bftm  jail 
for  the  murder  of  ber  biuband,  during  tbe  reign  of  Edward  III. 
(tho  year  1357)  remained  '  mote  aud  abstinent"  for  40  days, 
oeitber  eating  nor  drioLin^  during  thii  tiaie.  It  was  conndered 
M  macb  in  the  nature  of  a  religioni  rign  or  miracle  that  Dame 
RygBmaj  wM  pardoned  by  tbe  King."  The  woond  rase  is  briefly 
mentioned  by  Van  Swisten  in  his  'Omiinciitnrip*  (ni  lk"-rlinavi''a 
Aphoriims'  (beading.  Melancholy  Maduess) :  "  I  knew  a  woman," 
he  lay*.  "  vho  obBtinately  refuKil  all  kinds  of  nonrisliment  for  six 
weeks,  drinking  nothing  but  a  little  water  at  intervalii,  go  tbat  at 
length  ebe  perished  quite  juirelesa  and  dried  up." 

Willau's  well  authenticated  and  minutely  deUiled  case  of 
Tulnntary  starvation*  occurred  in  the  person  of  a  young  man,  a 
celigioua  maniac,  who  drank  water  and  a  Tattle  orange  juice, 
bat  at«  notliing,  and  lived  61  days,  and  tben,  being  eautjoasly 
fed,  other  18  days.  This  survivorsliip  of  61  days  withont  food 
gives  an  air  of  jirobability  (o  the  Frpnch  case  of  GuiUnorae  Granet, 
the  prisoner  of  Toulouse,  which  was  reportt^d  to  the  Academy  of 
Medicine,  a;  follows ; — He  resorted  to  stanalioo  to  avoid  punish- 
ment. For  the  first  seven  days  the  symptoms  were  not  very  re- 
markable) liis  tace  was  flushed,  his  bieath  foul,  and  his  pulse 
■mall  and  feeble.  After  this  period  he  was  compelled  to  drink 
water  occaHonally.  to  relieve  the  circssive  thirst  which  lie  suffered, 
bnt  in  spite  of  the  close  watch  kept  over  him.  he  frequently  drank 
hia  nrine,  or  the  water  of  the  prison- kennel.  His  strength  did 
not  appear  to  fail  him  during  tlie  greater  part  of  the  lime,  and. 
with  varying  symptoms  of  constitutional  disturbance  and  acute 

•  Hi<«LLuiton8  work,  of  the  lsl»  liobsTt  Wlllin,  M.D..  F.B.S..  4c..  oililed 

aAihbjSmitb,  M.I).,  ISltl  (p.  «)7).    WilJui,  iu  coDunenlmii  oDlhia  mK, 
eUbcCfUamognia:— 

1.  In  the '  M^uiolni  de  l'Aead,Stn!c  dM  BFie^ge^'  ITGfl.  thut  of  ■  midmm 
who  bird  47  daji  nilbout  anjthinE  but  a  pint  and  i  half  at  witfl-  per  dij. 
He  alood  coDntunll;  in  the  ganic  p<»ition  for  3S  davi  of  Ihjit  lioic,  buL  dnrlng 
the  rnnainlng  eiRht  la;  don,  and  then  toot  nolhliia.  not  even  wiler.  When 
beflnt  Ixginloeit  iiaio,  he  recovered  hit  rruon.  W  «wi  rclipH^ 

tine  St  days,  at  angltiei  U  d>y>,  from  a  epum  oi  some  obnlructiou  of  tbe 
ostiphjgus. 
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sufferings,  he  lingered  till  the  fifty-eighth  day,  when  he  expired, 
after  struggling  four  hours  in  convulsions.* 

From  the  best  authenticated  cases  of  prolonged  absence  from 
food,  whether  voluntary  or  involuntary,  we  infer  that  though  life 
may  be  prolonged  up  to  the  limit  of  about  two  months,  such 
abstinence  is  attended  by  progressive  and  rapid  loss  of  weight, 
and  at  length  by  extreme  emaciation.  If,  then,  it  were  alleged 
by,  or  on  belialf  of,  some  man,  woman,  or  child,  that  there  had 
been  a  total  abstinence  from  food  for  some  period  exceeding 
two  months ;  or  abstinence,  not  from  food  only,  but  from  water 
also,  for  some  such  period  as  one  month,  we  should  be  justified  in 
looking  on  the  case  with  the  utmost  possible  suspicion,  especially 
if  the  person  so  abstaining,  having  anything  approaching  the 
plumpness  and  fresh  colour  belonging  to  health,  were  to  assert 
that  no  action  of  the  bowels  or  bladder  had  taken  place.  If  these 
things  were  present  to  justify  the  strongest  suspicion,  the  making 
such  person  the  subject  of  exhibition,  and  still  worse,  of  gain, 
would  add  indignation  to  doubt,  and  leave  us  no  alternative  but 
to  demsind  the  decisive  test  of  the  closest  surveillance. 

Two  English  cases,  in  which  this  Fevere  test  was  applied,  are 
on  record.  The  one  is  that  of  the  Fasting  Woman  of  Tutbury, 
the  other  of  the  Fasting  Girl  of  Wales ;  for  we  pass  over  all  cases 
not  thus  tested.  Ann  Moore,  the  Fasting  Woman  of  Tutbury, 
was  58  years  of  age  in  1808,  when  she  asserted  that  she  had  gone 
twenty  months  without  food.  She  alleged  that  four  years  before 
that  date  she  had  a  severe  attack  of  illness  which  lasted  thirteen 
weeks,  and  that  her  recovery  was  not  complete ;  for  she  was  sub- 
ject for  months  pflerwards  to  violent  fits  and  spasms  at  frequent 
and  irregular  intervals.  A  year  later  she  had  another  severe 
illness  that  lasted  eleven  weeks,  and  was  followed  only  by  loss  of 
appetite  and  indigestion,  increased  in  1806  by  nursing  a  boy 
affected  with  a  repulsive  disease.  From  October  in  that  year  to 
February,  1807,  she  ate  a  penny  loaf  in  a  fortnight,  and  drank 
a  little  tea  without  milk  or  sugar.  From  that  time  till  November, 
1808,  she  lived,  she  said,  only  on  water  and  tea.  The  case  having 
been  published  in  the  *  Monthly  Magazine  *  early  in  1809,  created 
a  great  sensation,  and  led  to  donations  of  money,  on  which  the 
woman  lived  four  years.  But,  in  1813,  a  few  scientific  men  in 
the  neighbourhood  determined  to  sift  the  matter  co  the  bottom. 
They  got  her  to  consent  to  have  her  room  guarded  and  watched. 
This  was  done  during  nine  days,  at  the  end  of  which  time  she 
gave  in,  being  terribly  emaciated,  and  now  really  almost  starved 
to  deaUi.     She  asked  for  food,  recovered  her  8treii^tVi,«Xk!^««Xt 

•  Foder#,  vol.  ii.  p.  i76. 
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ill  th,.  i-iistf  from  llrat  to  last .• 

Sarah  Jacol>,  daughter  of  Evan  Jacoh,  a  reaj 
tanuit  ftnnsF,  wm  tlie  third  child  of  &  h«>Jtl 
lEving  in  ■  mean-Uoklng  boiue,  with  tbal«hed 
in  which  the  girl  and  her  parents  occujotd  tl 
rooui.  Sba  wa<  horn  Ma;  12,  1657  ;  her  cai 
pnhlio  allcnCion  in  1S67,  when  she  wag  more  ' 
and  ibe  died  December  7,  1869,  little  mora 
age.  She  wa«  a  fair,  gnod-Iuoking  child,  inlctUg 
impreiUDnHblo  and  eDiotional,  fond  of  Rnery,  i 
reading  of  rcligioos  booki,  and  the  redting 
»erBo«.  In  Fehroarj,  I8G6,  when  nearlj  nitvB 
an  Httdck  of  scarlut  fever,  followed  by  acnte  p 
ToDiting  of  btood;  and  from  this  time,  as  it 
her  bed.  The  pain  and  voniiting  were  uon 
convutwoni,  with  arching  backward  uf  the  bi 
of  p!ouri<y.  The  body  remained  rigid  for  i 
little  food,  and  grew  thin.  In  April,  ]a67,  ■ 
iuflatDmation  of  tbe  brain,  and  aboat  tbia  tin 
taken  no  food  fbr  a  tnonth,  though  tbe  lips  wi 
tine  to  IJtae  witb  beer,  and  only  scanty  e*i 
kind  were  puaed.  After  the  inBammatory  attao 
The  flta,  whiah  had  been  convniiive,  now  cliai 
of  coiiirioiiHniJM,  with  BUildcn  iiaklngs  and  thr 
arnii;  and  the  left  leg  waa  etntcd  to  be  rift 
October  of  this  year  (1SG7),  she  i»  raid  to  Imve 
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girl  took  no  food  whatever  for  two  years  and  two  months,  and 
the  last  week  of  watching;  and  nevertheless,  daring  the  first 
three  weeks  of  this  total  abstinence,  the  bowels  were  not  only 
frequently  and  largely  relieved  (possibly  of  matters  collected 
previously),  but  that  the  nsual  quantity  of  water  was  passed  for 
several  weeks,  that  the  hair  which  had  fallen  off  grew  again, 
thick  and  long,  that  her  naturally  healthy  look  was  more  than 
maintained,  and  her  bulk  apparently  increased. 

It  was  at  the  period  to  which  we  are  referring  (October,  1867) 
that  visits  of  curiosity  commenced,  and  soon  became  common, 
followed  by  their  natural  consequences — presents  of  money  and 
books,  mostly  religious.  The  girl  was  gaily  and  fantastically 
dressed,  and  got  up  for  show,  somewhat  after  the  fashion  of  a 
bride.  By  the  end  of  the  year  1868,  the  case  became  so 
notorious  that  idsits  grew  more  and  more  numerous,  railways 
and  local  guides  coming  into  requisition.  A  local  reporter  and 
several  medical  visitors  now  appear  on  the  stage.  In  the  spring 
of  1869,  a  public  meeting  was  held,  and  a  watching  committee 
appointed  whose  inefficiency  and  failure  are  duly  reported  at 
p.  22  of  Dr.  Fowler's  work.  Other  visits  of  inquiring  and  intel- 
ligent persons  followed,  and  on  the  7th  September,  1869,  Dr. 
Fowler  wrote  a  letter  to  the  '  Times,'  giving  the  results  of  a 
careful  and  judicious  inquiry  carried  as  far  as  the  parents  would 
permit,  and  giving  it  as  his  opinion  that  Sarah  Jacob  was  de- 
ceiving her  parents,  and  that  it  was  not  possible  to  state  wliut 
pert  of  the  symptoms  resulted  from  "a  morbid  perversion  of 
will,"  and  what  from  "intentional  deceit." 

The  complete  publicity  thus  given  to  the  case  led,  by  steps 
not  necessary  to  describe,  to  the  selection  of  four  trained  nurses 
from  Guy's  Hospital,  to  visit  and  keep  constant  watch  over 
Sarah  Jacob,  in  order  to  ascertain  whether  she  got  food  and 
drink,  or  not.  Certain  medical  men  were  also  selected  as  visitors. 
An  early  result  of  this  procedure  was  to  disprove  one  of  the  as- 
sertions made  by  the  parents  to  the  effect  that  the  usual  dis- 
charges from  the  bowels  and  bladder  were  absent.  The  history 
of  the  case  from  day  to  day  is  one  of  gradual  loss  of  strength, 
development  of  feverishness,  restlessness,  and  occasional  delirium, 
progressive  quickening  of  the  pulse,  and  the  exhalation  from 
the  body  and  breath  of  a  very  peculiar  and  highly  offensive 
odour.  In  spite  of  the  warnings  given  to  the  father,  no  food  or 
drink  was  supplied,  and  on  the  eighth  day  the  girl  died  ex- 
haosted  and  insensible. 

On  the  21st  December,  1869,  an  inquest  vr«A  \i«\^>^iA  ^nV 
denoe  given  as  to  the  state  of  the  body  after  deatVi.    \V.Hi«A^xaD^ 
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and  well  rormed,  and  rovered  with  fat  from  h«lf  an  inch  to  an 
inch  thick.  tUure  was  no  olutruction  in  an;  port  of  the  aUmeD- 
tary  canal,  and  all  the  important  organs  of  the  bod;  were  eonnd. 
Tba  body  waa  porfeccly  free  from  disenBe.  The  jniy  brought  in 
a  verdict  to  the  effect  that  9arah  Jacob  died  from  ttarTstion 
caused  b;  the  fatber'g  negWtiijg  to  induoa  the  child  to  take 
food.  The  father  was  accm^ingl;  committed  for  manalanghter, 
bnt  admitted  to  bail.  The  cue  waa  tlisn  taken  np  by  ths 
GofOTumcQt,  and  od  the  26tli  Febmary,  1870,  snmmonsea  were 
■erved  on  the  flvc  medical  men  vho  had  been  in  atteiidance 
daring  tlio  watching,  and  on  the  parcnta  of  the  i^rl :  and  a  ten 
da;a'  inquiry  waa  held  before  tbe  bench  of  ma^stnitcs,  ad- 
journed, and  reaomiid.  The  result  of  the  inquiry  wai  the 
acqnittal  of  the  medical  men,  hut  the  committal  for  trial  at  tbs 
neit  a'lsirca  of  the  iiarentu,  Evan  and  Hannuli  iTncob.  On  Ihe 
13(h  July.  1870,  the  grand  jury  found  a  true  bill,  and  the  fol- 
lowing  day  the  trial  took  place,  wliicb  issued  in  a  verdict  of 
guilty  BKaioEt  both  parents,  with  a  recomniendntJOD  to  mere;  of 
tbe  mother. 

Sarab  Jacob  evidently  succombed  to  the  snme  form  of  starva- 
tion thnt  proved  fatal  to  the  three  who  died  among  the  thirteen 
abipwrecked  railor?  whose  eases  are  given  above,  and  to  those 
who  perished  soonest  among  the  eiglileen,  of  whom  Captain 
Casey  was  the  solitary  lurvivor  on  tbe  28th  da;.  The  death, 
certainly  not  duo  to  disease  of  any  vital  organ,  or  to  obstruction 
of  tbe  alimentary  canal,  took  placs  by  eihauation  before  there 
bad  been  time  for  that  long-continued  and  progressive  absorption 
of  the  fat  and  tissues  of  the  body  which  occurred  in  the  cases 
reported  by  Currie  and  Willan.  To  these  quicker  deaths, 
attended  by  only  slight  loss  of  substance,  the  analogy  of  medicil 
nomenclattirejiiBtifiea  us  in  applying  the  term  "Acute  SlartalUm." 
In  the  instances  just  adverted  to  we  have  casea  of  death  in  men 
tinder  combined  privation  and  exposure  In  less  than  twelve  days 
(in  one  instance  in  eleven) ;  and  to  these  we  have  now  to  add 
the  death  of  a  girl  of  twelve  and  a  halfyEnrB  of  age,  apparently 
healthy,  but  ilUprepared  for  total  abstinence  from  food  and  drink 
by  more  than  two  years  spent  chiefly  in  bed,  dating  frum  a  re- 
oovery  not  complete  from  a  series  of  maladies,  comprising  scarlet 
fever,  acute  gastric  derangeinKut,  aymptnms  attributed  to  inflam- 
mation  of  tbe  brain,  pleurisy,  and  anomalous  rigid  sp.isms  of 
tome  continuance. 

If  ttie  term  acuU  ilarralion  be  accepted  as  descriptiva  of  the 
cttiva  just  referred  to,  and  the  limit  of  snrvivorship  be  taken  at 
/nv  mttki,  wo  ihaU  be  juali^el  in  clausing  onder  the  bead 
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chronic  starvation,  those  instances  in  which  the  abstinence  from 
food  (complete,  or  nearly  so)  has  extended  to  the  extreme  limit 
of  two  months.  In  the  first  class  of  cases,  the  body  may  be  found 
well  nourished ;  in  the  latter  reduced  to  the  extreme  of  thinness, 
described  by  Dr.  Willan  as  "  emaciated  to  a  most  astonishing 
degree,"  his  whole  appearance  suggesting  '*  the  idea  of  a  skeleton 
prepared  by  drying  the  mnsdes  upon  it  in  their  natural 
situations  ;"  or,  to  repeat  the  words  of  Mr.  Biggs  (p.  343),  look- 
ing "  like  a  skeleton  with  the  skin  tightly  stretched  over  him  ; 
80  that  "  he  could  not  only  see  each  bone  but  its  peculiarities. 


»> 


t> 


PART  in. 


TOXICOLOGY. 


Thb  frcqnont  occnnence  of  earns  o(  real  or  sopposcd  poisoninp. 
Mid  the  complicated  nature  of  the  quMtiona  to  whicli  tLey  give 
riu,  render  this  not  on);  the  moat  interesting,  but  the  most  im- 
portant diviaion  of  Forensic  Medicine  j  wbile  tlie  great  number  of 
reo^niied  poUonoiis  agents  causes  it  to  occupy  no  incouaiderable 
part  of  every  medico-legal  treatise. 

Before  proceeding  to  treat  of  the  Prusong  in  detail,  certain 
qoestjons  relnting  to  poisoni  and  poisoning  in  general  will  have  to 
be  diacussed.  such  as  the  definition  of  the  word  poiaon,  the  mode 
of  action  of  poisons,  the  causes  wliich  modify  theic  action,  uid 
the  clasrification  of  which  they  are  auaceptlble. 

It  will  also  be  necessary  to  point  out  the  means  we  poaaen 
of  answering  the  many  questions  which  present  themselres  for 
■olution  when  a  auapidon  of  poisoning  has  been  raised,  and  we 
■re  required  to  determine  whether  it  is  well  or  id  founded.  Under 
this  head  we  shall  have  to  (liscuss  the  inferences  that  may  be 
drawn  from  the  origin  and  progress  of  the  ayinptonia  which  gave 
rise  to  the  anspiciou;  the  value  and  significance  of  post. mortem 
appearances  when  death  happens  i  and  the  light  tliHt  may  he 
thrown  upon  the  case  by  eiperimenta  on  animals,  by  chemical 
analyaia,  and  by  the  conduct  of  tuspected  persons. 

A^n,  the  precautions  which  ought  to  be  observed  in  conduct- 
ing post-mortem  eiaminations  in  cases  of  suspected  poisouing, 
and  those  equally  important  which  ebould  be  tKtrne  in  mind  in 
the  several  steps  of  a  chiimical  iuve«tigatiun,  ought  to  be  very 
carefully  examined  and  explained. 

These  leading  divisions  of  the  subject  of  poisoning  will  be 
treated,  with  iiame  detail,  in  tlirec  separate  chapters,  being  so 
many  departments  of  the  principal  auhjecl  of  PoisoNB  in 
Geveou. 


CHAPTER  I. 

DEFINITION  OF  A  POISON:  ACTION  AND 
CLASSIFICATION  OF   POISONS. 

1.  Definiiion  of  a  Poison. — The  meaning  which  ought  to 
attach  to  the  word  poison  is  best  ascertained  by  a  simple  process 
of  exclusion.  A  substance  which  affects  one  person  through 
peculiarity  of  constitution,  but  has  no  effect  on  others,  is  not  a 
poison :  a  substance  which  owes  its  effect  to  some  temporary  con- 
dition of  system,  as  when  cold  water  is  swallowed  by  a  person 
heated  by  exercise,  is  not  a  poison :  substances  which  mechanically 
injure  and  inflame  the  internal  parts,  such  as  pins  and  needles, 
and  particles  of  steel  or  glass,  are  not  poisons :  again,  hot  water, 
the  water  being  merely  a  vehicle  for  heat,  is  not  a  poison.  Sub- 
stances, therefore,  which  owe  their  action  to  some  peculiarity  of 
constitution,  or  unusual  condition  of  the  body ;  and  mechanical 
irritants,  and  harmless  substances  rendered  injurious  by  extraneous 
causes,  are  not  properly  termed  poisons.  Nor  does  the  mode  of 
application  to  the  body  form  any  part  of  the  definition  of  the  word 
poison.  Whether  applied  to  the  skin,  or  inhaled,  or  swallowed, 
or  introduced  into  the  anus  or  vagina,  or  into  the  ear,  it  is  still  a 
poison.  Again,  the  quantity  that  may  prove  fatal,  or  the  time 
required  to  destroy  life,  cannot  enter  into  the  definition ;  for  in 
both  these  respects  undoubted  poisons  differ  widely  from  each 
other.  Lastly,  the  form  of  the  substance  or  matter,  whether 
solid,  liquid,  or  gaseous,  must  be  held  to  be  immaterial.  These 
exclusions  have  narrowed  the  possible  definition  of  a  poison,  so 
that  the  following  may  be  accepted  as  sufficient  for  every  prac- 
tical purpose : — A  poison  is  any  substance  or  matter  (solid,  liquid, 
or  gaseous)  which,  when  applied  to  the  body  outwardly,  or  in  any 
way  introduced  into  it,  without  acting  mechanically,  but  by  its 
own  inherenc  qualities,  can  destroy  life. 

In  the  gn'eat  majority  of  cases  poisons  are  swallowed.     They 
are  g^ven,  *' adminittered  to"  or  "  taken  htf*  the  person  ii\jured 
or  killed ;  but  they  have  been  introduced  into  the  V>q^^  VXa^^^ 
the  longs,  rectum,  vagina,  or  ear,  and  they  ini|^^  \m  vhikiXa^ 
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into  the  noetril.  The;  IiutokIbo  hum  applied  to  the  aVin  nnbrolicn 
or  nlimioil.  Now  though  tlw  worde  "  adminiater  to"  and 
"  taken  bg"  are  u«ed  in  §|  U.  14.  23,  3*.  of  the  "  Act  to  pon- 
■olidate  and  amend  the  Statute  Law  of  England  and  Ireland 
reUting  to  nffiitm  againtt  the  person."  ii  and  SG  Virt.  IS61, 
tlie  word  "  applii"  ("  apply  or  idntiniater  to")  is  aaed  onljr  in 
$  2S,  in  reference  to  "  chloro&irm,  laadinam,  or  other  gtnpef^ioi:; 
or  overpowering  drug,  matter,  or  thing."  It  ia  to  be  regretted 
Umt  the  same  full  and  explicit  phraaeukig}  wbb  not  employed  in 
all  the  BCctiona  of  the  Act. 

The  word  "  poison"  is  ofUn  qualified  by  au«h  tenna  a<  "  active," 
"  virulent,"  "  dciidlf ,"  and  the  Ust  of  thew  temK  is  very  gene- 
rally used  in  indictnienli. 

A  "  deadly"  poison  may  mean  one  that  is  liital  in  a  small  dose, 
or  kills  qulclily  in  a  Inrger  one,  or  which,  irrespective  of  the 
dose,  is  more  dangerous  or  diffieult  to  connlCTBct  than  others. 
Strychnia  and  oxalic  acid,  for  instance,  are  both  "deadly  poisons)" 
but  while  less  thHn  a  grain  of  the  one  may  destroy  life,  about  half 
an  oance  of  the  other  is  a  fatal  dose;  yet  a  flilt  dose  of  oxalic  acid 
may  kill  much  more  quickly  than  even  a  targe  dose  of  strychnia. 
On  the  other  band,  the  fttal  dose  of  Epsom  salts  or  sulphate  of 
potash  is  two  or  three  ounces,  and  even  those  quantities  would 
not  prove  eertahily  or  rapidly  fatal ;  so  (hat  it  woald  be  incorrect 
to  call  these  ^obstanceB  "  deadly  poiwns."  Nor  would  the  term 
be  rightly  applied  to  sucli  a  substance  as  sulphate  of  line,  which 
ia  often  prescribed  as  an  emetic  in  doses  of  a  scruple  or  half  a 
drachm;  or  to  the  non-ranosive  preparations  of  mercmy,  iron, or 
copper.  In  any  case  the  term  '^deadly  poison"  is  open  to  the 
objection  of  raising  an  unnecessary  verbal  question;  and  when 
nsed  in  indictments  slioiild  be  treated  as  mere  "  legal  sarplosage," 
in  accordance  nith  the  wise  dictum  of  Mr.  Jn^tice  Erie. 

"  A  destructive  tiling,"  a  phrase  also  u>ed  in  the  statnt«  just 
referred  to,  if  not  a  poison  properly  so  called,  must  be  some  snb- 
■tancc,  or  matter,  which  kills  by  a  mechanical  action  on  the 
internal  p.irts.  or  by  some  adveutitioua  property,  such  as  heat. 
Particles  of  glass  or  steel,  by  irritating  the  lining  membrane  of 
the  alimentary  cannl;  and  pins  and  needles,  by  wounding  vital 
organs,  or  inflaming  less  important  parts,  may  be  feirly  n^rded 
as  "  destructive  things  i"  hut  it  is  doubtful  whether  the  term 
would  apply  to  sncli  matters  as  sponge,  or  plaster  of  Paris,  which 
may  destroy  life  by  blocking  the  passage  of  the  inleatines. 

Having  defined  the  term  "  poison"  with  sufBoient  precision  to 
indicate  tbe  matters  which  nill  have  to  bo  examined  in  the  to\- 
lotviDg  page*,  cerlain  geiieia\  <\<uatiwu  T«Vvtin^  to  poisoni  mnst 
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next  be  considered.     These  are, — Their  mode  of  action,  and  The 
causes  which  modify  their  action. 

2.  Mode  of  action  of  Poisons, — This  is  twofold,  local  and  re- 
mote. 

Their  local  action  may  consist  in  corrosion,  or  chemical  decom- 
position, as  when  a  strong  acid,  a  pure  alkali,  or  a  corrosive  salt, 
is  applied  externally  or  taken  internally :  in  inflammation,  fol- 
lowed by  adhesion,  suppuration,  ulceration,  or  gangrene,  when 
such  irritants  as  arsenic,  tartar-emetic,  or  cantharide:^,  are  simi- 
larly taken  or  applied :  and  lastly,  in  an  effect  on  the  nerves  of 
sensation  or  motion.  The  numbness  and  tingling  of  the  lips, 
tongue,  and  throat,  occasioned  by  chewing  monkshood,  the  sharp 
pricking  sensation  in  the  tongue  caused  by  the  arum  macu- 
latum,  and  the  numbness  of  the  skin  which  ensues  on  the  appli- 
cation of  pmssic  add,  chloroform,  or  veratria,  are  instances  of 
local  action  on  the  nerves  of  sensation ;  while  the  palsy,  due  to 
the  direct  application  of  opium,  ticunas,  or  prussic  acid  to  the 
muscles,  the  dilatation  of  the  pupil  from  the  application  of  bella- 
donna, and  its  contraction  under  the  use  of  the  Calabar  bean, 
illustrate  the  same  local  action  on  the  tissues  of  the  iris. 

The  remote  action  of  poisons  is  also  twofold,  common  and 
specific.  Their  common  effect  is  that  which  would  result  from 
any  severe  injury  to  the  same  part ;  their  specific  effect  such  as 
the  poison  alone  can  produce.  The  two  effects,  or  modes  of  action, 
may  be  noted  in  the  symptoms  caused  by  such  a  poison  as  arsenic, 
which  when  swallowed,  and  so  applied  to  the  lining  membrane  of 
the  alimentary  canal,  g^ves  rise  to  the  same  cramps  in  the  extre- 
mities that  are  present  in  cholera,  English  and  Asiatic,  and  in  all 
acnte  inflammations  of  the  same  membrane :  but  the  same  poison, 
inserted  into  a  wound,  applied  to  the  skin,  or  inhaled,  inflames 
the  mucous  surfaces  with  which  it  does  not  come  into  imme- 
diate contact.  This  is  its  specific  action.  Again,  oxalic  acid, 
which  acts  on  the  stomach  as  a  corrosive  and  violent  irritant, 
causes  the  same  constitutional  shock  which  attends  all  severe  local 
injuries:  this  is  its  remote  common  effect;  but  it  has  also  a 
remote  specific  effect  on  the  heart  and  nervous  system.  The  purest 
example  of  a  remote  constitutional  effect  of  a  common  kind  is 
afforded  by  the  mineral  acids,  and  the  alkalis  and  their  carbonates, 
which,  by  the  local  destruction  they  occasion,  give  rise  to  the 
symptoms  of  collapse  present  in  extensive  bums  and  scalds.  This 
absence  of  remote  specific  effects  has  led  some  authors  to  doubt 
the  propriety  of  classing  these  chemicals  among  poisons. 

The  remote  specific  effects  of  poisons  ma;^  vAao  \>q  ^\&\ATv^\i\icv\A 
M  general  and  partial — that  is  to  say,  bb  prodL>\CLTi%  ^  ^<^w!c;c«^ 


effect  on  tbc  whole  frame,  or  i  putUI  effect  on  ■  parUcular  organ 

A  knowledge  of  tbe  specijlc  remote  notion  of  poiHOiu  Uof  the 
Ent  importaoce,  for  it  oftvn  euahlca  lu  to  detlne  t}ie  cIrh  to 
wliid)  II  poiaon  belooga,  and  even  to  indicate  tbe  very  piNson 
itself.  That,  atupor  points  lA  the  oetioii  of  somo  member  of 
the  narcotic  class;  deliriniD  to  the  class  wbieti  comprises  bol- 
ladoana,  Ljoacjamni,  and  atrnmouinm;  paruljsis,  or  great  loaa 
of  mnBCDlHT  poH'cr,  to  tbe  ictioD  of  hnnlocli,  tobacco,  digitalis, 
■conite,  or  Ihe  Calabar  boia  ;  tetenlc  apaami  wauld  lead  ds  to 
infer  tbe  netion  of  sti^chDia;  aneuic  seta  up  iiiflamnution 
in  tlio  nmcoos  menibnines  i  mercurj  attacks  tlie  salivarir  glands 
Hid  month ;  cantharidea  the^  Diioaip  Ejslem ;  tntlmonjr  the 
iDDgB;  manganeBe  and  copper  the  Hver;  tluomste  of  potash  the 
ooiijniictivfl ;  iodine  tbe  lyn>phntic  plsnds;  lead  the  muwular  sis- 
produces  ganefciie  cf  Ihe  limlw.  I'oisonouii  substances  uttd  in  tiic 
aria  also  reveal  tlieranelvee  through  their  specific  actioBS.  Thns 
the  dropped  hand  betrays  the  use  of  lead,  pnnil3'ii:s  ngitans  tliat 
of  mercury,  f^ii^reiie  of  the  juu-s  that  of  phosphoru".  and  a  pecaliar 
TUh  about  the  nostrils,  ears,  bends  of  tbe  arms,  and  scrotum,  that 
of  the  ureenitc  of  copper. 

These  brief  slutements  might  load  to  serious  mistakes  if  it 
were  not  understood  that  some  conBlant  symptoms  of  the  poisons 
just  enumerated  are  also  occa^iooHl  sihmptoms  of  other  poisons. 
Thus,  tetaric  spasms,  though  characteristic  of  tbe  action  of 
strychnia,  may  occur  iu  poisoning  by  morphia  and  other  of  the 
■Ikuloids,  na  well  as  by  arsenic,  corrosive  eublimste,  and  tartar- 
emetic.  Salivation,  agoin,  miiy  result  from  poisona  other  than 
mercury ;  and  the  dropjied  hand  from  Ihe  preparations  of  arsenic 
■s  well  as  from  lead.  Nor  should  it  be  forgottco  that  these  are 
bnt  tbe  leading  ]ilienomena  among  a  conaiderable  group  of  less 
cbsmcteristic  symptoms.  Thus  sevvre  irritation  of  the  alimentary 
canid,  inflsmmation  of  all  the  mucous  surfaces,  a  rapid  pulse,  a 
series  of  acute  Jicrvous  syuiploms,  and  a  cutaneous  rasli,  may  all 
occur  in  a  esse  of  srienicul  paisaning;  and  the  same  is  true  of 
oialic  acid  and  the  salts  ot  mercury.  It  must  also  bo  under- 
stood, that  many  of  the  bcst-mSTked  Bymptoms  of  poisoning 
src  also  symptoms  of  dt^CiiBcs— a  fiict  tlint  will  be  fully  illos- 
trated  in  the  section  of  this  chapter  which  treats  of  tbe  Evidence 
of  Poisoning. 

In  producing  their  remote  specific  cITeets,  poisons  must  either 
be  carried  wilh  the  blood  to  the  parts  afiectefl.  or  their  action  on 
the  Dervei  of  the  pari  lo  vt\ikV  X^ic]  «ie  &vsl'^  »>i>at  he  pro- 
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pagated  to  the  nervoas  centres,  and  thence  reflects  on  the 
organs  remotely  affected.  Now  there  is  ahandant  proof  of 
the  absorption  of  poisons,  and  their  circulation  through  the 
system,  and  experiments  on  animals  have  shown  that  this  takes 
place  in  whatever  way  the  poison  is  applied  or  introduced.  By 
the  analysis  of  the  blood,  secretions,  and  solid  textures,  the  poisons 
are  further  proved  to  have  circulatiHl  with  the  blood;  and  the 
list  of  poisons  thus  detected  includes  every  substance  which  can 
be  recognised  by  its  odour  or  colour,  or  which,  not  having  been 
completely  decomposed,  can  be  submitted  to  chemical  reagents. 
The  fact  of  the  absorption  of  poisons  is  therefore  established  and 
admitted ;  but  the  question  arises — Is  the  fiital  action  of  poisons 
due  to  their  absorption  ?  This  question  will  be  answered  in  the 
affirmative  if  it  can  be  shown,  on  the  one  hand,  that  poisons 
continue  to  act  so  long  as  the  blood  passes  freely  from  the  point 
of  insertion  to  the  tissues  or  organs  affected,  and  that,  on  the 
other,  their  action  is  stopped  or  postponed  when  the  circulation 
is  arrested. 

Magendie's  well-known  experiment  in  which  a  poisoned  limb 
was  connected  with  the  body  only  by  quills  introduceil  into 
its  large  vessels,  and  yet  the  poison  continued  to  act,  establishes 
the  fii-st  proposition  as  true  of  wounds;  while  Mr.  Blake's  ex- 
periment with  prussic  acid  introduced  into  the  stomach  through 
an  opening  in  its  walls,  the  poison  producing  no  effect  so  long  as 
the  vessels  passing  from  the  stomach  to  the  liver  were  secured  by 
ligature,  but  beginning  to  act  within  one  minute  of  its  removal,* 
proves  the  second  proposition  as  true  of  poisons  that  are  swal- 
lowed.  That  the  great  nervous  trunks  cannot  transmit  the 
poisonous  influence,  is  proved  by  the  facts  that  poisons  inserted 
into  a  limb  connected  with  the  body  by  nerves  only  are  inactive ; 
that  division  of  the  spinal  marrow  does  not  prevent  the  action  of 
those  poisons  which  prove  fatal  by  attacking  that  part;  and  that 
the  direct  contact  of  poisons  with  the  substance  of  the  brain  itself 
is  innocuous. 

It  appears,  then,  that  poisons,  whether  inserted  into  wounds  or 
introduced  into  the  stomach,  act  by  absorption,  and  that,  when 
absorption  is  prevented,  and  the  circulation  arrested,  they  cease 
to  act.  It  is  only  indeed  when  it  enters  the  circulation  that  the 
poison  can  be  truly  said  to  be  introduced  into  the  body.  A 
poisonous  substance  taken  into  the  stomach  is  as  much  outside 
the  system  as  if  it  were  applied  to  the  skin. 

The  question  now  arises — In  what  way  do  poisons,  circuktiDg 
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tlirougb  tbe  njGtciin,  produce  theit  fatal  eficcU?    On  wLat  ti 
and  orgiDB  do  they  act  ? 

It  it  plftin  tliat  all  potsoTiB  da  not  destroy  life  !□  tbo  mme  waj. 
Sorau  panilyse  tbe  hsHrt,  others  Hct  directly  on  the  Inngs,  and 
BUlTocate;  B  third  clow  attnck  the  bniini  a  fourth  the  Bpinol 
marrow  ;  und  u  fiflh  appoar  to  affect  the  entire  capillary  cimiln- 
UoD.  Morgan  and  Adilieou  tried  to  )irave  that  thne  diOerant 
modes  of  death  wtre  doo  to  eome  powerful  influence  transferred 
to  tbe  o^n  or  tissue  alTevted,  thrangb  the  nerves  of  the  blood- 
vessels themictvca ;  but  an  experiment  by  Mr.  Blake,  in  whlrL 
blood  poisoned  with  wooram  conUnnod  to  traverse  the  arlerie* 
and  veins  o1  the  abduuiinal  risrem  Tor  several  minala  before  any 
eOect  manifested  itself,  Hffordi  a  sufficient  refatation  of  thii 
bypotbesis.  Important  additions  have  been  nude  ia  oat  ImQw- 
ledge  of  the  action  of  poiamis.  and  of  tbe  pronimate  canse  of 
death  in  poisijnUig.  h^'  M.  C'l.iudc  liernard.  He  showed  by  Hett- 
devisod  experiments  on  animals  that  tbe  more  active  potxHia  kill 
by  attacking  pHrticiilar  tiasues  or  org;ani — Chat  woorara  paralysei 
the  motor  nerves;  that  strvchnia  ntUeka  tbe  spinal  cord,  and 
excites  fatal  reflex  actions ;  that  digitalis,  upas  antiar,  corrownl, 
and  wao,  veratria,  and  several  other  poisons,  act  on  the  muacDlar 
tissue  tbroughoQt  the  body,  and  on  the  heart  as  a  muscle.* 

There  remaine,  then,  but  this  eipbination  of  the  fatal  action 
of  poisons — that  they  are  carried  with  the  blood  to  the  organs  or 
tisaaes  on  which  they  act :  some  by  tiie  coronary  artenea  to  the 
heart,  which  they  paralyEc ;  others  to  tbe  spinal  marrow,  exciting 
fatal  tetanic  spaima  in  the  respiratory  muscles ;  others  to  the 
brain,  proving  fatal  by  an  indirect  action  on  tbe  respiration  j  and 
others,  again,  to  the  lungs,  arrestjug  tlie  capillary  circnlaUon,  and 
killing  by  sutToratioii. 

This  theory,  of  the  necessity  of  absorption  to  the  action  of 
poisons,  hnd  to  cnrountcr  a  difficulty  in  the  rapidity  with  which 
certain  poisons,  such  as  prussic  arid,  prove  &tal;  but  this  was 
removed  by  Blake's  ingeniously  Lutitrived  and  carefully.perfbrmed 
experiments.  Having  providrd  u  delicate  measure  of  the  state  of 
tbe  circulation  by  inserting  into  the  femoral  artery  of  the  animal 
experimented  on  the  htemndynamometer  oF  Poiaeuille,  he  iutro- 
doced  directly  into  tbe  vpssehf  various  subatances  previously  known 
to  paralyse  the  heart,  und  noted  the  instant  of  time  at  which  the 
first  effects  of  the  ptnson  showed  themselves,  and  at  which  tbe 
heart  ceased  to  beat.  He  found  that  a  poison  passed  from  the 
jugular  vein  to  the  lungs  of  a  dog  in  from  lour  to  six  acconda;  to 
tbe  coronary  arteries  of  the  heart  in  seven ;  to  the  carotjd  artery 
•  LeeUim  In  '  Ue^ei]  Timn  uA  GuAu;  VWU.vid.  U.  Ndl  S32, 3,  and  S. 
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in  from  five  to  seveil ;  and  from  the  aorta  to  the  capilhiries  in 
foar  seconds.  A  poison  introduced  into  the  jugular  vein  was  dis- 
tributed through  the  whole  body  in  nine  seconds.  In  the  horse, 
the  circulation  was  completed  in  fvom  twelve  to  twenty  seconds, 
or  somewhat  less  than  the  twenty* five  seconds  deduced  by  Bering 
of  Stnttgardt  from  his  experiment. 

These  experiments  are  confirmed  by  the  more  recent  ones  of 
Claude  Bernard.  A  saturated  solution  of  sulphuretted  hydrogen, 
introduced  into  the  jugular  vein  of  a  dog,  began  to  be  eli mint:  ted 
from  the  lungs  in  three  seconds;  and  when  injected  into  the 
femoral  vein  of  the  same  dog,  in  six  seconds. 

The  time  required  for  the  circulation  of  a  poison  through  the 
body  of  a  dog  being  taken  at  nine  seconds,  it  follows  that  if  poi- 
sons applied  to  the  dog's  tongue  do  not  act  in  so  short  a  space  of 
time,  absorption  may  take  place,  and  the  blood  may  be  distri- 
buted to  the  organ  on  which  it  produces  its  futal  efiects.  Now, 
Blake  found  that  strong  hydrocyanic  acid  applied  to  the  tongue 
of  a  dog  did  not  begin  to  act  till  eleven  seconds,  and  did  not 
kill  till  thirty-three  seconds;  and  when  a  tube  was  previously 
introduced  into  the  larynx,  so  that  the  vapour  of  the  acid  did  not 
enter  the  lungs,  the  first  symptoms  did  not  show  themselves  till 
sixteen  seconds,  and  death  did  not  take  place  till  after  the  lapse 
of  forty-five  seconds.  Nicotine,  the  essential  principle  of  tobacco, 
applied  to  the  tongue  of  the  same  animal,  did  not  kill  till  twenty 
seconds.  These  experiments  would  suffice  to  prove  the  necessity 
of  absorption  to  the  fatal  action  of  poisons,  but  for  a  small  group 
of  well  authenticated  cases  in  which  poisons  have  destroyed  life 
instantaneously,  or  much  more  promptly  than  in  any  of  Blake's 
ffzperiments.  Thus  Christison  states  that  an  animal  has  been 
killed  outright  by  prussic  acid  in  four  seconds;*  and  cases  are 
cited  by  the  same  author,  and  by  Dr.  Taylor,t  in  which  the 
same  poison  killed  in  three,  and  even  in  two,  seconds;  and  in  the 
experiments  of  Sir  Benjamin  Brodie,  alcohol  and  the  essential 
oil  of  bitter  almonds  seem  to  have  had  the  same  instantaneous 
effect.^ 

In  presence  of  these  facts,  and  with  the  knowledge  we  have 
of  the  instantaneous  impression,  or  shock,  produced  by  extensive 
mechanical  or  chemical  injuries,  it  must  be  admitted  that  the 
more  active  poisons  taken  in  large  doses  may  destroy  life  by  a 
sodden  nervous  shock. 

A  fact  reported  by  Sir  B.  Brodie  renders  it  probable  that 

*  '*  Treatise  on  PoiBons,'  p.  7. 

t '  Medical  Jariiprudence,'  6th  editioD,  p.  160. 

X  *  Physiotogkal  Besearcbes,'  p.  136. 
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poitooa  mn;  set  through  contLnoit}'  of  ttasae,  A  man  waa  Iritten 
in  tbe  hand  b;  a  rattbrnike.  InflaiDiaBtion,  ilougbing,  aDd 
■upporation  or  tha  cellular  Uaaue  of  the  arm  followed,  with 
eopioiu  and  eiteneire  extravasation  of  blood  ben«atb  the  skin  of 
the  chojt  and  hack,  limited  to  the  ii^jnred  side  of  tho  bodj. 

Tbe  theorj'  of  mbooriitioii  liiide  a  prnotical  a|iplication  in  the 
UBS  of  ligKtuns,  cupping-glasses,  anil  lip-suctioQ,  io  the  caia  of 
poiaons  inserted  iolfl  woands. 

3.  The  caatet  ic\ick  Hmdifg  lit  aelion  qf  poiioiu  tre  time  in 
nnmber: — 1.  Thfir  tjuanlUy  aitd  form.  2.  The  part  lo  vikich 
tkey  an  applied,     3.    The  condition  qf  the  tody  iitelf. 

1.  Quanlity  and  Jbrni Qaaaiify, — As  a  general  rule,  the 

larger  tbe  qiunlitj  of  a  poiaoD  the  more  prompt  and  aevere  iU 
action;  but  when  poiaona  are  iwallotrcd,  a  larga  doM  uuy  he 
immediately  and  completelr  discharged   by  romititig,  while  a 

action  of  aome  poisona  also  varifs  remarkably  in  kind  ai  well  ai 
in  degree  with  the  quanUt;  taken.  Tbas  n  largo  doae  of  aialic 
acid  may  kill  almost  ioatantly  by  shock ;  a  smaller  dose  may  still 
provo  fatal  by  acting  on  the  heart;  a  yet  smaller  dose  affects 
chiefly  the  epinal  cord;  and  a  more  minate  dose  still,  tbe  brwn. 
Again,  small  repeated  doses  will  developo  other  symptoms  than 
a  single  large  dose.  Of  the  whole  class  of  narcotioo-acrid 
poisons,  it  may  be  affirmed,  that  in  large  doses  they  act  chieSy 
on  the  nervous  system.  In  smaller  doses  uc  the  alinientary  canal. 
■  Form.— Under  this  bead  will  have  to  he  coaaidered— o.  Slate 
of  Aggregation,     t.   Chemical  Combination,     c.  Mixture. 

a.  Stale  of  Aggregation. — Solution  increases  the  activity  of 
poisons,  both  by  promotini;  absorption  snd  by  applying  tbein  to 
a  larger  surface.  Solnble  prnsons,  therefore,  are  the  most  active, 
soluble  salts  more  active  than  their  less  soluble  bases,  and  volatile 
poisons  act  with  great  energy  on  the  luDgs  and  skin. 

b.  C^mica/ comiinirfioji.— Such  poisons  as  the  mineral  acids 
■od  the  alkalis  lose  their  active  properties  when  nentralited; 
and,  as  a  role,  the  salt  resulting  from  the  uniou  of  acid  and  base 
is  more  or  less  active  as  it  is  luure  or  less  soluble.  Acid  poiaons, 
in  combining  with  bases,  or  basic  poisons  combining  with  adds, 
conform  to  the  same  rule,  and  the  resnlting  compounds,  if  soluble, 
retain  the  specific  characters  of  their  active  ingredient.  Thun  all 
the  soluble  salts  of  morphia  have  the  same  action  ;  and  the  sama 
ii  tme  of  all  the  soluble  compounds  of  oxalic  add.  When  two 
poisonous  Bubstaucea  combine  (as  arsenions  acid  with  copper,  or 
prussic  acid  with  mercury  or  silver),  the  resulting  compound  ma; 
give  rice  to  tbe  symptoms  of  the  more  active,  to  tlie  mixed  effect 
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of  the  two,  or  to  Bymptoms  peculiar  to  itself.  Lastly,  some 
poisons  insoluble  in  water,  as  arsenite  of  copper,  and  carbonate  of 
lead  or  baryta,  may  be  rendered  soluble  and  active  by  the  acid 
juices  of  the  stomach,  or  by  the  secretions  of  the  skin. 

c.  Mixture, — All  admixtures  which  render  a  poison  more 
soluble  make  it  more  active :  all  others  have  a  contrary  eflect. 
Thus  acids  increase  the  activity  of  opium,  and  of  the  salts  of 
copper,  and  water  of  arsenic;  but  oily,  mucilaginous,  albuminous, 
and  starchy  liquids  retard  the  action  of  poisons  by  protecting 
the  coats  of  the  stomach,  by  involving  the  poison,  if  in  sub- 
stance or  powder,  or  even  by  acting  as  antidotes.  Hence  the 
frequent  escape  of  those  who  have  taken  large  doses  of  arsenic  or 
corrosive  sublimate  with,  or  directly  after  food.  Much  also 
depends  on  the  character  of  the  food.  Thus  arsenic  in  a  solid 
dumpling  would  act  much  more  slowly  than  in  porridge,  and  in 
porridge  than  in  the  liquids  in  common  use ;  and  strychnia  in  a 
pill  would  act  more  slowly  than  in  a  mixture.  We  avail  our- 
selves of  the  protective  etfect  of  the  thick  liquids  just  mentioned 
in  the  treatment  of  cases  of  poisoning,  and  we  administer  sub- 
stances that  have  little  power  ns  antidotes,  because  they  have  the 
property  of  withdrawing  and  holding  in  suspension  certain 
poisons.  Powdered  charcoal  is  the  best  example  of  this  class ; 
and  magnesia  and  the  sesquioxide  of  iron  owe  their  repute,  as 
antidotes  to  arsenic,  chiefly  to  this  property. 

2.  Part  to  which  the  Poison  w  applied. — The  effect  of  a 
poison  on  different  parts  of  the  body  is  directly  as  their  absorb- 
ing power.  Thus  poisons  act  most  promptly  when  inserted  into 
a  wound ;  the  serous  surfaces  hold  the  next  place ;  then  the 
stomach ;  then  the  unbroken  skin.  Injection  into  a  vein  in- 
sures the  quickest  action ;  but  volatile  poisons  introduced  into 
the  lungs  act  with  nearly  as  great  rapidity.  The  corrosive 
poisons  and  stronger  irritants  produce  an  effect  proportioned 
to  the  importance  of  the  part  to  wiiich  they  are  applied.  Thus, 
the  mineral  acids  prove  speedily  fatal  when  they  attack  the 
windpipe;  less  speedily  when  they  act  on  the  gullet  and  stomach, 
and  they  must  destroy  a  large  surface  of  skin  in  order  to 
kill  quickly.  Many  animal  poisons,  such  as  the  poison  of  the 
viper  or  mad  dog,  and  also  curara,  introduced  into  the  system  in 
minute  quantity,  by  puncture  of  the  skin,  kill  very  quickly, 
though  the  same  small  quantity,  and  even  a  much  larger  dose, 
may  be  swallowed  with  impunity. 

This  remarkable  fietct  can  now  be  explained  on  physiological 
gppounds.  A  certain  quantity  of  the  poison  must  be  present  ia 
the  drculation  before  it  can  manifest  its  effecla.    It  >^«  «isx^- 
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tioo  u  ai  nrUvD  aa  the  Hbaorptian,  uo  effect  will  be  produced. 
Hence  >  paieou  like  curiin,  Ulien  into  the  atomacb,  i>  not  ab- 
sorbed tooru  quickly  thnn  it  is  got  rid  of  by  the  eitretorj  orgmns. 
If,  Lawevor,  the  fiiartion  of  excretion  ia  Impeded  by  ligsture 
of  the  renni  srtery.  the  introduction  of  tlie  paiion  iaUi  tha 
Itonmch  will  defelape  the  Bymptomi  of  poiaotiing  just  as  cer- 
tainly M  if  it  were  conveyed  into  the  circnUtion  by  a  nouad. 

3.  CanditioH  of  the  Body  iiicy.—Vn'ieT  tUia  bead  orill  hjve 
to  be  conndered — a.  JIaiit.     b.  Idiotgncrtug.    c  Diitaie, 

a,  Sabil. — \u  brodd  gvnoral  rule  enn  be  lud  down  in  refe- 
rence to  the  inBuenoe  of  habit.  Some  vcgetnblE  poiaona,  auch 
M  opium,  alcohol,  and  tobacco,  loae  their  eflbct  by  repetitioD, 
and  may  at  length  be  taken  in  doMi  which  would  pi^daon  a  man 
not  locuetomed  to  tlitir  use;  and  tbe  lev  deadly  nuneral 
poiaoDS,  eucb  at  the  aulpliatea  of  ■urns  and  irop,  may  be 
taken  by  bealthy  persons  in  continnally  ind'eoung  doaea:  bnt 
arsenic,  mercury,  and  phoephoma,  when  used  in  tbe  arts, 
and  gmdually  introduced  into  Ibe  system,  appear,  like  the  car- 
bonate of  lead,  to  bo  more  dangerous  tbe  longer  they  are  used. 
Nor  do  men  and  women  who  work  with  ar»enite  of  copper  grow 
more  tolerant  of  the  poison.  The  same  effects  are  reprodnced 
at  each  resumption  of  their  employment.  The  stomatb  may, 
however,  become  accustumed  to  poison,  and  grow  nearly  insen- 
sible to  it,  as  happens  with  the  spirit- drinker.  It  sbonld,  how- 
ever, be  borne  in  mind  that  even  those  poisons  to  which  the 
system  most  readily  adnpta  itself,  produce  permanently  injurious 
effecta.  Thus  alcohol  causes  disense  of  tbe  lungs,  liver,  kidneya, 
and  brain;  tobacco  qoickena  tbe  pulse;  and  opium  injarea  tbe 
digeatiou.  emaciates  the  baly,  and  enfeebles  the  mind. 

b.  Idiotyncraxj/. — Under  this  term  ore  included  certain  pecu- 
liarities of  constitution,  of  tbe  true  nature  of  which  we  are  igno- 
rant. Some  of  them  may  tie  uiplaineil  by  tbe  physiological 
relation  between  the  two  processes  of  absorption  and  excretion  ; 
bnt  there  are  others  of  which  wc  can  give  no  satisfactory  ei< 
pUnation.  I'eculiarity  of  conalitution  may  show  itself  in  two 
ways — 1.  By  a  greater  or  less  su^eptibility  without  difference  of 
action.  Thus,  a  few  grains  of  mercury  ahull  salivate  one  man, 
but  as  many  drachms  or  ounces  sbnU  not  affect  another.  2.  By 
exceptional  action.  Thus,  Epsom  aalta  have  been  known  to  act 
like  opium,  and  opium  to  have  a  purgative  effect ;  and  a  simple 
article  of  diet,  which  is  the  daily  food  of  other  men,  sbull  act 
like  a  poison  on  a  few  individuals.  Thus,  certain  kinds  of  meat, 
Btb,  fruit,  and   vegetables  act   like   irritant  poisons   on   some 
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penoDS.  Even  mutton  has  been  known  to  act  invariably  in  tbis 
way. 

c.  Disease.^ThiB,  as  a  general  rule,  renders  tbe  body  less 
susceptible  of  poison.  Tbus,  patients  reduced  to  extreme  weak- 
ness by  fever  or  otber  causes,  are  scarcely  affected  by  stimulants 
whicb  would  overpower  tbe  strong.  In  continued  and  in  yellow 
fever  tbere  is  increased  tolerance  of  mercury,  but  in  paralytic 
affections,  and  ansemic  states,  an  opposite  condition  prevails ;  in 
ansemia,  large  doses  of  preparations  of  steel  are  readily  borne ; 
and  in  severe  dysentery,  cbolera,  and  bsemorrbage,  large  quan- 
tities of  opium ;  in  all  tbe  more  severe  affections  of  tbe  nervous 
system,  every  remedy,  but  especially  tbe  narcotic  poisons,  may 
be  given  in  greatly  increased  doses.  Delirium  tremens  may  be 
safely  and  successfully  treated  by  balf-ounce  doses  of  tincture  of 
digitalis,  and  opium  may  be  given  in  one  form  of  mania  in  re- 
peated doses  of  two  scruples.  Tbe  only  exception  to  the  general 
role  is  in  tbe  case  of  poisons  wbich  give  rise  to  symptoms  similar 
to  those  actually  existing.  Thus,  tbe  irritants  would  increase 
gaatritis,  diarrhoea,  or  dysentery ;  and  the  narcotics  exasperate  a 
determination  of  blood  to  the  brain,  or  an  attack  of  ursemia. 

Tbere  is  still  one  condition  of  system  which  deserves  mention 
as  tending  to  impair  the  effect  of  poisons — viz.,  sleep.  In  this 
state  all  tbe  functions  are  carried  on  more  languidly,  and  the  body 
is  less  alive  to  the  action  of  medicines  and  poisons.  This  is  true 
of  sleep  artificially  induced,  so  that  narcotic  poisons  given  with 
or  before  otber  poisons,  must  weaken  or  counteract  their  effects. 
Opium,  for  example,  when  given  with  arsenic,  not  only  masks 
the  symptoms  proper  to  that  poison,  but  appears  to  retard  its 
operation. 

4.  CUusiflcation  of  Poisons, — There  are  only  two  principles 
of  classification  which  commend  themselves  to  the  judgment  as 
logicaUy  sound  and  practically  useful.  The  one  arranges  the 
poisons  according  to  their  source,  the  other  in  accordance  with 
their  action  on  the  system.  When  the  first  principle  is  adopted, 
poisons  are  arranged  as  inorganic  and  organic;  or  in  three 
leading  classes — mineral,  vegetable,  and  animal;  when  the 
second  is  preferred,  it  is  usual  to  arrange  them  also  in  three 
classes — irritants,  narcotics,  and  narcotico-irritants.  The  first 
classification  is  open  to  the  obvious  objection  that  though  almost 
all  tbe  poisons  from  the  mineral  and  from  the  animal  kingdoms 
are  irritants,  those  from  the  vegetable 'kingdom  comprise,  in 
addition  to  simple  irritants,  a  gp'eat  number  of  poisons  which, 
under  any  oonoeivable  arrangement,  must  be  distributed  into 
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nnny  diatinot  groups.  On  tbe  other  band,  »  cluaification  bamd 
on  ( be  mode  of  ru^Lion  of  poiBOOH  1H  «abj^  to  the  inconvcni^ce 
of  MparaliDg  (rom  eacb  othor  polsona  derived  trom  the  same 
kingdom  of  Datnre,  and,  for  that  reason,  preaenting  nnalc^es 
uid  contruti  of  cbeiniml  compoaitioa  whicb  rondor  tbeir  juits- 
porition  extremely  caaTetiicnt. 

By  no  poaabla  elas«ific»tion,  therefore,  can  wb  reiwncile  tlio 
Bonllictittg  requiremeDU  of  phyaiology  and  natarni  hUtori,  at 
aatisfy  those  who  aerk  in  all  aoch  amnoementi  the  higbect 
stisntific  Bccurecy.  But  tiiow  who  leo  in  rlaiuifieation  rather  an 
iiutrainent  of  conrenience  than  u  expranoD  of  abittaot  troth, 
will  be  rendy  to  a«]Qiraco  in  any  groopln^  wliich  brin{p  hrto 
cloaeit  contjjrt  tboiie  otjects  th&t  can  be  best  studied  wben  they 
precede  or  fullow  each  other,  and  concerning  which,  wben  ■> 
plmsti,  certftiii  irenenil  priiK'^pliTi  ran  ho  Inid  down.  The  scheme 
which  best  fullilB  these  conditloos  will  be  act  forth  and  explained 
wben  some  of  the  eiistiog  claa^Gcationa  bare  been  describad  and 
examined. 

The  division  first  proposed  by  Foderc  into  irritantt,  nareotict, 
*areoiieo-acnd>.  and  sepiirs,  rests  on  a  phyaioli^icBl  basis,  aa  doea 
also  the  more  generslly  accepted  triple  divisioQ  which  eiclodca 
the  last,  and  retains  the  other  three.  But  the  beat  («iirologic>l 
writers  have  grown  dissatiafietl  with  the  third  group  of  narcotico- 
acrida,  as  offending  against  every  sound  logical  principle,  and  liave 
endeavoured  to  reconstruct  the  clasaiScaliou  of  poisons  on  a  MMmd 
physiological  basis.  Ttie  most  ambitious,  hut  leist  Euocessfiil, 
attempt  is  that  of  Tardieu;*  that  of  Casper  is  scarcely  an  im- 
provement upon  it  :t  the  scheme  of  T>r.  Taylor  is  less  open  to 
objection.*  After  carefully  examining  these  schemea,  and  the 
juilapositiona  to  wliicb  tliey  give  rise,  we  prefer  a  oompromiae 
between  the  elaims  of  physiology  and  natural  history.  We  flnt 
divide  the  whole  body  of  poisons  Into  inorgasic  Bad  organic,  and 
then  distribute  each  into  appropriate  sub-classes:  the  inorganic 
into  corrot'tvti  and  irritatitt;  tbe  organic  into  irritanli,  and  such 
as  destroy  life  by  their  action  on  the  I/rain,  rpinal  cord.  Atari  and 
Itmgi  respectively.  The  irritation  of  the  atimentury  canal  which 
marks  the  action  of  ao  many  of  tbe  organic  poisons,  and  jnttiftea 
the  use  of  the  term  Hareotico-acriil,  will  lie  oooiidered  as  suhor- 

•  1.  Irritantiet  corroilfr,  I.  llTroithdaiianls.  3.  StopcSul*.  i,  Nar- 
eotltign,     6.  NelTQilh^niques  (p.  IH). 

t  1.  Irritant  potions.  3.  Putsoiii  which  prodacw  hjperiFnila.  3.  Nerre- 
pqnljilD^  poUoaa.    i.  Ptriionswbich  produce  mKrumut.    A.  Sfptio  poiaont 

mlihed  uwretiral,  apJaal.indcertbra- 
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dinate  to  the  more  importaut  effect  produced  on  the  nervous 
centres,  on  the  heart,  or  ou  the  lungs.  The  classification,  as  far 
as  it  is  necessary  to  explain  it  in  this  place,  will  therefore  be  as 
follows  :— 

Poisons. 


j.in.nr«i«.{?:SJr  »-0'««^«- 


(a.  Irritant. 
b.  Affecting  the  brain. 
<^.  „         „  spinal  cord. 

d,         „         „  heart. 
«.         »         M   lungs. 


The  two  leading  classes  of  inorganic  and  organic  poisons  figure 
in  the  bills  of  mortality  for  1852-6  as  causing  respectively  77  and 
191  deaths  out  of  the  268  due  to  poiiions  distinctly  specified.  133 
deaths  caused  by  poisonti  not  identified,  being  added,  makes  up  a 
total  of  401  deaths  as  ascertained  to  have  been  produced  by  poison 
on  the  average  of  those  years.  It  will  be  seen  that  out  of  100 
pcnsons  proving  fatal,  29  would  be  inorganic,  and  71  organic.  The 
most  important  poisons  of  the  two  classes  are  shown  by  the  fol- 
lowing figures : — Inorganic :  arsenic  27,  salts  of  lead  23,  mineral 
acids  15,  salts  of  mercury  10.  Organic:  laudanum,  opium, 
morphia,  and  Godfrey's  cordial  141,  prussic  acid,  essential  oil  of 
bitter  almonds,  and  cyanide  of  potassium  34,  oxalic  acid  13, 
•trychnia  and  nux  vomica  2. 

Before  dismissing  the  subject  of  classification,  it  may  be  well 
to  point  out  some  of  the  results  of  the  plan  now  adopted  as  com- 
jAured  with  that  preferred  in  former  editions  of  this  work.  Oxalic 
acid,  which  followed  the  corrosive  mineral  acids,  and  resembled 
them  in  the  destructive  effects  of  its  stronger  solutions,  is  now 
grouped  with  pnissic  acid,  which  it  as  nearly  resembles  in  the 
promptness  of  its  action  and  marked  effect  on  the  nervous  centres ; 
and  cantharides  and  its  active  principle,  cantharidine,  with  some 
other  important  poisons,  are  removed  from  the  irritant  to  the 
organic  group,  in  which  will  now  be  found  every  active  prin- 
ciple of  organic  origin ;  so  that  these  principles  may  now  be 
treated  as  their  great  importance  demands,  with  a  view  to 
their  discrimination  the  one  from  the  other :  and  the  inorganic 
poisons  can  be  similarly  treated  with  like  advantage.  The  illus- 
trations of  the  poisonous  plants  will  also  be  found  side  by  side 
under  a  common  heading. 


CHAPTEE  n. 

EVIDENCE  OF  POISONING, 

UsDEB  tbe  title  nt  the  head  of  tbii  ebapter  it  ii  unul  to  examine 
the  ciremnMancei  which  would  lead  tu  In  inrer  thkt  *ame  poiioD 
h»t  been  taken.  Among  tboe  cireomatances  tbew  vliteii  oootn- 
bnle  most  directly  lA  the  foTiuatiDn  oT  an  opinion  are  the  Symplomt 

and  poil-tiiorfrm  appenrancet -.  rjprrimenln  o*  aaiinuU;  eke- 
nicat  analgiii ;  and  eondud  of  luipecfed  pertoru.  Talnable 
eridence  ii  also  afforded  by  lAt  tiimptomt  attd  pott-mortem 
appearanceg  proper  to  ihf  dijfmnt  clnttet  afpouont. 

1.  Sgmplomi. — In  mo«t  cases  of  poisoning  the  symptoms  ap- 
pear suddenly,  in  a  person  in  good  heiihb,  soon  after  taking  flxid, 
drink,  or  medicine ;  and  in  most  &tal  cases,  death  bappeni  in  a 
few  minnles.  hours,  or  days. 

T/t«  ludden  apprarancr  of  the  tymptonu  aSbrds  a  premmption 
in  favour  of  poisoning ;  for,  in  full  doses,  poisons  act  promptly. 
On  the  other  hand,  when  given  in  small  and  repeated  dosea,  the 
invasion  of  the  eymploms  may  be  gradaal.  It  must  also  be 
recollected  that  many  diseases  of  the  vital  organs — -the  brsin, 
heart,  and  lungs — perforation  of  the  stomach  or  intesUnts,  and 
sevrre  epidemic  maladies,  cncli  as  plague,  cholera,  yellow  fever, 
continonl  fever,  the  febrile  eianthemata,  small-poi,  scarlatina, 
and  meoalea,  set  in  suddenly  with  severe  aymptomi  of  iadis- 
position. 

The  occvrrtnee  of  the  tymplomt  in  a  perron  in  good  Atalih, 
also  affords  a  presumption  in  favour  of  poisoning ;  but  as  many 
acute  dlaeaace  suddenly  attiiak  healthy  persons,  and  maoy  sudden 
deaths  occur  in  persons  seemingly  in  rnde  health,  too  much  stress 
must  not  be  laid  on  this  sign.  It  should  also  be  borne  in  mind 
that  poisons  are  fometimes  given  to  the  sick,  and  that  aftor  the 
heattli  has  been  slowly  undcrmiued  by  repeated  doses  of  some  le« 
active  substance,  r.uoli  as  tartar  emetic,  death  has  been  suddenly 
brought  about  by  a  deadly  poison,  tuch  as  morphia,  strychnia,  or 
veratrin.  Witness  the  French  case  of  Castaign,  and  the  English 
caiM  of  Palmer,  Dove,  and  Pritcliard. 
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The  appearance  of  the  eymptome  soon  after  takit^gfood,  drink, 
or  medicine,  affords  a  stronger  presumption ;  for  large  doses  of 
the  more  active  poisons  act  verj  quickly.  But  it  must  be  re- 
collected that  vomiting  and  other  symptoms  of  indisposition  may 
set  in  after  a  wholesome  meal ;  that  a  fall  meal  is  a  common  pr^- 
cnrsor  of  apoplexy;  that  rupture  of  the  coats  of  the  stomach, 
softened  by  previous  disease,  naturally  takes  place  while  the 
org^n  is  distended  with  food;  that  EngUsh  cholera  may  be 
caused  by  unripe  fruits,  putrid  meat,  or  other  unwholesome 
ingesta ;  and  that  a  large  draught  of  cold  water  swallowed  while 
the  body  is  heated,  may  cause  instant  death. 

The  presumption  afforded  by  the  symptoms  occurring  soon 
after  a  meal  is  greatly  strengthened  when  other  persons  partak- 
ing of  the  same  meal  are  similarly  affected :  but  too  much  im- 
portance should  not  be  attached  to  the  absence  of  such  effects  in 
others;  for  the  person  in  whom  the  symptoms  have  shown  them- 
selves may  have  partaken  of  some  dish,  or  part  of  a  dish,  or  of 
some  wine  or  drink,  which  the  others  had  not  tasted. 

The  attack  of  several  persons  by  similar  severe  symptoms,  soon 
after  a  meal  of  which  all  have  partaken,  affords  the  strongest 
possible  presumption  of  poisoning  either  by  the  food  itself,  or  by 
some  accidental  or  intentional  admixture.  If  the  symptoms  are 
those  of  simple  irritant  poisoning,  we  cannot  determine  by  the 
symptoms  alone  which  of  these  alternatives  is  the  true  one ;  but 
they  may  be  so  characteristic  as  not  only  to  prove  the  administra- 
tion of  a  poison,  but  to  indicate  the  very  poison  itself. 

The  simultaneous  fatal  attack  of  several  persons  in  the  same 
place,  or  on  the  same  mission,  in  the  absence  of  proof  that  they 
had  partaken  of  the  same  food,  would  also  furnish  a  strong  pre- 
sumption of  poisoning.  Thus,  the  death  in  one  night  of  four  of 
the  eight  peers  selected  to  represent  the  Scottish  nation  at  the 
nuptials  of  Queen  Mary  with  the  Dauphin  of  France,  in  1558 
(Lord  Fleming  at  Paris,  Bishop  Reid,  the  Earl  of  Rothes,  and 
the  Earl  of  Cassilis  at  Dieppe)  certainly  justified  the  suspicion  of 
poisoning,  for  which  the  refusal  of  the  Scottish  deputies  to  grant 
the  crown  matrimonial  to  the  bridegroom  had  furnished  a  motive, 
by  giving  great  offence  to  the  French  Court.* 

A  suspicion  of  poisoning  is  often  successfully  rebutted  by  the 
fact  that  no  food,  drink,  or  medicine  had  been  taken  for  hours 
before  the  commencement  of  an  illness  attributed  to  a  quickly 
acting  poison.  The  inference  would  be  somewhat  weakened  if 
sleep  had  occurred  in  the  interval.     In  this  place  it  may  be  well 

*  Sharp's  '  Peerage*— Marqula  ot  XHIm. 
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to  advert  to  the  hot  that  poiaons  bare  been  introdoced  into  the 
■niu  or  vugloB,  poorcd  down  tlie  throat  of  ■  dranken  or  (l«optDg 
perMm,  or  ioBerted  into  thetfir;  and  that  the  fajpodramic  method 
of  adminiitcring  active  medieinei  i)  not  uulikelj'  to  be  resorted  to 
by  the  better  iiilbnDed  ebM  of  poiaonen. 

Tie  rapid  ctmne  of  tfu  jymplonu  loieardt  a  fatal  tertninatioH 
affords  but  a  wcnk  presumptiou  of  poiranini;;  for  niaity  rases  of 
pcriaoning  end  fstall;  aftiT  a  conudarahle  interval,  and  many  acute 
^naiea  mn  a  verj  qnick  eoorae. 

A.I1  the  cbarticl«r«  now  mentioned  are,  theT«fore,  to  be  received 
with  caution,  and  enrefiilly  weiKhed.  The  joint  occurrence  of  two 
or  more  of  them  could  afllird  x  atroog  premmption ;  and  the 
ecHDcddence  of  all,  though  not  dedtive,  would  justi^  a  very  atrong 
n^don.      Tlius,  if  a  person  in  perfect  health,  bood  after  taking 

portnug,  nnd  dinl  witliln  twenty-four  lioun,  a  slrong  ntapidon 
vonld  naturally  ariMi  that  the  food  had  coutaiued  tome  poisonons 
rabetance;  End  the  siupicion  would  be  greatly  utrengthened  ir 
other  peraons  who  hud  partaiien  of  the  same  food  were  similarly 
afTectcd.  The  food  llsclf  niight  have  had  poisonous  properties  or 
the  poison  might  hHve  I>een  added  to  it;  hut  the  pra1»bility  of 
poisoning  in  one  of  these  two  ways  is  very  strong ;  and  Uie  in- 
ference would  be  iilmost  irrerastihle  if  it  could  lie  slionn  that  the 
person  uffectcd  had  never  auETered  in  tlie  same  usy  before,  and 
tbat  neither  English  nor  Asiatic  cholera  prevailed  at  the  lime. 

2.  Posl-tHOrtem  Appearascti. — Tlierc  arc  certuin  p<risons  Bud 
chsscs  of  poisons  which  leave  in  the  dead  body  nnmistskeable 
ngns  of  their  action.  Mineral  acids  stain  and  corrode  the  parU 
with  which  they  come  in  contact,  and  oxalic  acid  in  Strang  eolo- 
Uon,  aa  uell  as  one  or  two  mineral  corrosives,  destroy  Ibe  lining 
membrane  of  the  gullet  and  stomach.  Other  poisons  yield  highly 
charaettristic  dcpwits.  Thus  corroiiive  suhlim.ite,  decompoied  t^ 
the  secretions  and  membrane  of  the  stomach,  or  by  lis  alhuminona 
contents,  leaves  a  slate. coloured  deposit  of  finely'divided  mercury ; 
and  arsenious  acid  in  sulHt^nce  n  white  patch  clingniig  to  the 
inflamed  membrane,  which  may  ho  changed  into  tbe  yellow  bdI- 
phide  by  sulphuretted  hydrogen,  the  product  of  putrefaction. 
Orpiment  and  Sclieele's  green,  cnntharidee,  and  nui  vomica,  and 
the  Bporea  of  poisonous  mushrooim,  also  leave  a  coating  of  charac- 
teristic colour  i  phosphorus  betrays  itself  by  sliining  in  the  dark  ; 
and  vegetable  poisons  are  sometimes  identified  by  aeeds,  or  frag- 
menu  of  leaves  left  in  the  alimentary  canal. 

Other  poisons,  again,  whctlier  inorganic  or  organic,  both  those 
*LicL  bave  a  simple  iTiAaat,  at;\,\oii,Mi&  VVxiw  formerly  classed  as 
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narooUoo-acridB,  excite  a  more  intense  inflammation  in  the  stomach 
and  intestines  than  that  dae  to  disease.  A  less  degree  of  inflam- 
mation, being  common  in  those  who  die  a  natural  death,  would 
not  justify  a  suspicion  of  poisoning;  and  the  same  remark  applies 
to  those  appearances  of  congestion  in  the  brain  which  are  common 
to  the  action  of  the  narcotics  and  narcotico-acrids,  and  to  many 
cerebral  diseases  and  disorders. 

Qreat  importance  naturally  attaches  to  the  negative  evidence 
from  post-mortem  appearances ;  such  as  the  absence  of  corrosion 
in  alleged  cases  of  poisoning  by  corrosives,  and  of  inflammation, 
after  the  alleged  administration  of  an  irritant  or  narcotico-irritant 
poison.  The  absence  of  congestion  of  the  brain,  in  a  case  of 
imputed  narcotic  poisonings  would  afford  a  lower  presumption. 

The  absence  of  characteristic  post-mortem  appearances  might 
also  become  important  in  the  very  improbable  event  of  poison 
being  introduced  into  the  body  after  death,  with  a  view  to  incol- 
pate  an  innocent  person. 

Formerly  undue  importance  was  attached  to  unusual  blackness 
or  lividity  of  the  skin,  and  to  the  early  occurrence  of  putrefaction 
as  evidence  of  poisoning.  But  there  is  no  retison  to  believe  that 
these  appearances  are  more  common  after  death  by  poison  than 
after  other  forms  of  sudden  or  speedy  death ;  and  it  is  now  well 
known  that  some  of  the  mineral  poisons — for  instance,  arsenions 
acid,  corrosive  sublimate,  and  chloride  of  zinc — preserve  the  parts 
with  which  they  come  in  contact. 

Post-mortem  appearances  similar  to  those  produced  by  poison, 
even  though  confirmed  by  the  discovery  of  the  poison  itself, 
would  not  prove  that  death  has  been  caused  by  poison ;  for  it 
might  bo  due  to  some  cause  anticipating  its  fatal  action.  On  the 
other  hand,  a  dead  body  may  bear  marks  of  severe  external 
injury,  or  extensive  disease  of  the  internal  organs,  and  yet  the 
real  cause  of  death  be  poison. 

The  post-mortem  appearances,  then,  though  they  furnish  con- 
clusive independent  evidence  in  the  case  of  several  poisons,  afford 
only  a  slight  presumption  in  a  larger  number;  but  even  when 
inconclusive  in  themselves,  they  may  strengthen,  by  their  pre- 
tence, the  presumption  drawn  from  symptoms,  or  from  moral 
evidence;  or,  by  their  absence,  invalidate  a  charge  prompted  by 
lalice. 

3.  Experiments  on  Animals. — These  are  very  valuable  both  as 
Tording  evidence  of  poisoning,  and  as  illustrating  the  mode  of 

teration  of  poisons.     Experiments,  confirmed  by  happy  accidents 

B  when  domestic  animals  and  poultry  have  partaken  of  tb« 

ne  food  as  the  poisoned  person,  or  have  eateu  \Xift  i&«l\X«c%  t^<- 
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jecbed  from  bii  stomach),  liave  nbnim  ttiat  the  dog:  Bcd  ent,  is 
well  aa  poaltrj',  are  killed  by  the  poisons  wliicb  prove  fiiUl  lo 
maa,  and  that  they  dio  wltb  symploma  amiilHT  to  t.bosc  bj  nhicb 
he  latTtn;  and  when,  ai  in  poitoiiiug  bv  pnuaic  add,  and 
(trjrhnia,  tbe  eflecCa  of  the  poiton  are  quickly  developed  with 
nympUimt  of  i  very  nurked  chancter,  the  evidence  tram  thia 
■oum  iDott  be  fldinittMl  to  be  eonclaiivr.  But  even  in  the  ab- 
wnie  of  »ay  prcviotu  erperience  oF  the  effect  of  poium  on  a 
healtby  living  crentnre.  the  death  of  anch  creatnre  aoon  after  tbe 
adoiini Bin) lion  of  a  poiion  which  i«  believed  to  have  proved  btal 
to  a  man,  Hftardi  the  strongcat  evidence  in  tavonT  of  poitoning, 
even  withoift  lolling  inlo  aeconnt  Ihe  obamcler  of  the  iiynit'toina. 
On  the  otiier  hand,  ihoutd  the  animal  ucillicr  luffer  nor  die,  thn 
pnanioplion  in  favour  of  the  harmleMneaa  of  the  autHlance  under 
trial  i«  very  strong.  When  tbu  anbslBnre  anppojcd  to  contain 
pcneon  is  bo  abundnnt  that  it  otn  be  given  lo  diffrrent  animnia,  or 
when  Ibe  mallerB  rejected  from  the  alomach  happen  to  be  raten 
by  them,  tlie  death  of  aU  the  animals  aSbrda  undaubud  proof 
of  poisoning. 

In  rare  iaiBea  of  poisoning  of  animala  by  nnenic  or  rtryehnia, 
good  evideni-e  has  boen  alTorded  by  the  fatal  effect  on  other 
animals  of  eating  their  flesh. 

The  valne  of  the  evidence  from  eiperimenta  on  animali  is 
affected  by  certain  conBidemtions  arising  out  of  the  discrepant 
effects  of  the  same  poisnn  on  different  living  creaturo*.  It  liaa 
been  ascertained  beyond  all  donht,  that  there  is  at  least  one  insect 
that  can  feed  and  flouriah  on  Btrvchnia  ;  and  nearly  halfa  century 
ago  M.  R-nige.  of  Iterlin,  fed  a  rabbit  eiclusively  for  no  less  than 
eight  days  on  the  leaves  of  belladonna,  hyoacyamnB,  and  stramo- 
niain,  and  tliongh  he  found  that  tiie  poisonous  principles  had  been 
taken  np  into  the  animHl's  liody,  the  nninixl  at  the  end  of  the 
time  WAS  as  healthy  as  at  the  beginning ;  there  was  not  even  any 
dilHtation  of  the  piipil.  Dr.  W.  OkIc,  in  a  letter  addreaaed  to  the 
Tiiaet  in  August,  1S65,  applies  this  fact  to  the  case  of  Hr. 
Sprague,  tried  for  attempting  to  poison  the  Chalker  family,  and 
acquitted]  and  deems  it  probable  timt  the  belladonna  found  ita 
way  into  the  poisoned  pic  through  the  flesh  of  a  rabbit  which 
had  fed  on  tiie  plant.  This  expknalion  must  be  admitted  to  be 
quite  feasible,  for  it  has  b^ren  nell  ascertained  that  poisonnus 
plants  which  prove  hannlesa  to  insects,  birds,  and  animsls  that 
use  or  consume  them,  may  iinpnrt  to  thei^ecretionsand  flesh  of  the 
cteatnres  in  question  properties  highly  poisonous  to  humnn  beings. 
Thus,  the  honey  of  bees  collected  from  the  calmia  ainlea  and 
rfaododendron,  knd  eveu  tiie  m«&d  made  from  them,  has  been 
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found  poiBonoas.  During  the  famous  retreat  of  the  10,000  under 
Xenophon,  the  army  suffered  severely  by  eating  the  honey  col- 
lected from  the  azalea  pontica.  Tiie  milk  as  well  as  the  flesh,  of 
cattle  browsing  on  some  of  the  herbage  in  South  America  has 
proved  poisonous ;  as  has  the  flesh  of  hares  that  had  eaten  the 
rhododendron  chrysanthemum,  that  of  pheasants  that  had  fed  on 
the  buds  and  shoots  of  the  calmia  latifolia,  and  that  of  partridges 
that  had  partaken  of  certain  berries  during  the  Canadian  vrinter, 
and  bad  been  imported  into  this  country  packed  in  ice;  and  as 
lately  as  September,  1862,  Mr.  F.  Taylor,  of  Romsey,  reported 
two  cases  of  great  severity  from  eating  the  Canadian  partridge, 
and  the  case  of  a  cat  sickened  and  paralysed  by  the  same  cause. 
Some  time  since,  several  persons  near  Toulouse  were  poisoned  by 
a  dish  of  snails  which  had  been  fattened  on  the  leaves  and  shoots 
of  ooriaria  myrtifolia.* 

It  may  be  safely  conceded,  therefore,  that  certain  poisons 
belonging  to  the  vegetable  kingdom  may  be  consumed  with 
impunity  by  insects,  birds,  and  animals,  and  yet  the  honey 
collected  by  bees,  the  flesh  of  birds,  and  the  milk  and  flesh  of 
animals,  if  consumed  by  human  beings,  may  occasion  distinct,  and 
dangerous,  and  even  ffital,  symptoms  of  poisoning. 

To  the  evidence  drawn  from    experiments  on  animals   with 

matters  rejected  from  the  human  stomach,  or  collected  from  the 

stomach  and  intestines  after  death,  it  has  been  objected  that  the 

animal    secretions  may  be  so  vitiated  as  themselves    to    prove 

xnsonous,  and  the  objection  has  been  enforced  by  a  well-known 

zperimetit  of  Morgagni.     The  bile  from  the  stomach  of  a  child, 

'bo  died  in  convulsions  from  tertian  ague,  mixed  with  bread  and 

iven  to  a  cock,  caused  convulsions  and  death  in  a  few  minutes, 

\d  the  same  effect  followed  in  two  pigeons  inoculated  with  it. 

it  it  is  obvious  that  experiments  with  the  bile  of  a  diseased 

)ject  can  have  no  proper  application  to  cases  in  which  food 

3Cted  from  a  healthy  stomach  has  proved  poisonous  to  animals. 

t  is  scarcely  necessary  to  state  that  the  negative  result  of  ex- 

ments  with  substances  rejected  from  the  stomach,  or  found 

e  after  death,  is  not  conclusive  against  poisoning,  for  the 

tnous  substance  may  have  been  evaporated,  decomposed,  ab- 

•d,  or  previously  njected. 

ben  there  is  reason  to  believe  that  we  are  dealing  with  a 

quantity  of  poison,  small  animals,  such  as  rats  or  mice, 

I  be  chosen  for  experiment;  or  the  frog,  as  particularly 

>d  for  experiment  with  minute  quantities  of  such  poisons 

cbnin.     Leeches  have  also  been  suggested  as  applicable  \a 

•  *  Msd.  Timet  and  Qax./  Sept.  \\  \%8i. 


372  EVTDEHCB  OP 

tbe  same  purpose.  Tho  tjpodennio  method  of  tdminwtorinff 
idch  HClivo  medicitiei  u  morphiii  and  ronik  will  evidently  admit 
of  extcnuon  to  the  identificDtion  of  poisoiioaa  BnlwtaDcea,  as 
gooD  BB  sufficient  data  have  been  collected  by  wcll-deviBed  ta.~ 
perimeuls.*  Those  who  desire  to  follow  up  this  chiu  of  experi- 
ments should  select  for  their  pnrpoae  ODo  aninul,  and  by  preJ'c- 
mwe  tbe  dog. 

In  denlitig  nilii  larger  aniinuli  thnt  vomit  their  food,  and 
vrith  poiKiDS  wbieb  set  speedily,  tbe  gullet  shoald  he  secured 
with  a  ligature. 

Tlie  neccasity  of  pipfrimentB  on  animals  is  now  largely  super- 
seded by  cliemienl  onnlyris  i  but  as  the  tetti  for  some  of  the 
(egetable  poiions  ate  uncenaiii,  roch  ciperimeDtr,  performed 
with  are,  are  volaablo,  and  have  been  admitted  as  eridenee. 

When  eaperimeul*  on  gninials  are  resorted  to,  in  order  to  illus- 
trate tbe  mode  of  operation  of  poisoop,  or  to  determine  some  im- 
portant question,  such  ns  the  shortest  time  within  wliich  n  dose 
of  pruBsic  ncid  may  prove  fatnl,  or  the  possible  absence  of  marks 
of  inflammation  in  the  sloniach  after  poisoning  by  come  irritant, 
sucb  as  corrosiVH  sublimate,  choice  sliould  be  made  of  the  dog,  as 
the  animsl  of  ivhicli  we  have  the  largest  eipcrienco. 

4,  CAmieal  Analyth. — lliis  form  of  evidence,  though  not  ab- 
solotely  necesKsry  when  the  symptoms,  post-mortem  appearsncea, 
and  circumstantial  evidence  confirm  each  otlier,  or  even  when 
two  of  the  three  coincide,  is  always  of  the  first  importance.  The 
poison  may  be  disTOverwl  in  the  living  person  by  tests  applied  to 
the  urine,  to  the  blood  abstracted  by  bleeding,  cupping,  or  leechee, 
or  to  tlie  Kcrum  of  a  blistered  surface ;  or  iC  may  be  delected  in 
tbe  dead  Ijody  in  tho  hlood,  flesli,  viscera,  and  secretions.  In 
either  case  the  discovery  of  the  poison  affurds  conclusive  evidence 
of  its  administration. 

When  we  are  dpaliug  with  substances  rejected  from  the 
stomach  or  voided  by  the  bowels,  with  the  contents  of  tbe 
stomach  and  bonels  after  deatli,  or  with  food  or  medicine  of 
which  the  sufferer  lias  partuken.  the  evidence  is  obviously  las 
conrliisive,  for  objections  may  ho  raised  on  ench  of  the  three 
■uppoiitions,  that  poinon  is  detected,  that  it  is  not  dGtect«d,  or 
that  it  is  found  in  very  small  quantity. 

When  a  poison  ii/ouail  in  the  matters  discharged  during  life, 
or  left  in  the  alimentary  cnnnl  after  dentb,  or  in  food  or  medi- 
cine, it  may  he  objected  Ihat  it  might  have  been  accidentally 
mixed  with  It,  or  fraudulently,  in  order  to  inculpate  an  innocent 
•  Dr.  John  Ilsilci''  Gnliloalan  IhIiuh  giren  at  (ha  College  of  PhjsIciWH 
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party ;  in  which  case  the  evidence  must  be  supported  by  proof 
that  this  could  not  have  happened. 

But  when  a  poison  is  not  found  in  any  of  the  substances  sub- 
mitted to  analysis,  it  does  not  follow  that  none  has  been  taken  j 
for,  in  the  case  of  a  meal  actually  containing  poison,  und  followed 
by  symptoms  of  poisoning,  the  articles  submitted  to  analysis  may 
not  contain  the  poison,  though  some  other  portion  of  the  meal 
may.  The  poison  may  even  be  so  uneqaally  distributed  through 
a  single  dish  that  the  part  examined  may  not  contain  it,  though 
others  parts  of  it  do.  The  poison  may  be  in  the  gravy,  and  not 
in  the  meat,  or  it  may  have  been  sprinkled  only  on  the  outside 
of  the  joint.  Again,  we  may  fail  to  detect  poison  in  the  contents 
of  the  stomach  and  intestines,  because  it  had  been  rejected,  or 
evacuated,  absorbed,  decomposed,  or  evaporated ;  or  because  it 
belongs  to  that  large  class  of  vegetable  poisons  which  we  have  not 
yet  found  the  means  of  discovering  with  certainty.  Poisons  arc 
most  likely  to  be  rejected  or  evacuated  when  they  belong  to  the 
class  of  irritants,  absorbed  when  they  are  in  a  fluid  state  or 
soluble,  decomposed  when  they  belong  to  the  animal  or  vege* 
table  kingdom.  Poisons  which  are  insoluble,  or  sparingly  soluble, 
such  as  arsenic,  may  otlen  be  detected  in  the  stomach,  and  some- 
times in  the  intestines,  after  repeated  vomiting  and  purging, 
being  glued  to  the  mucous  coat  by  the  tenacious  products  of 
inflammation. 

When  the  examination  of  the  body  is  delayed,  and  in  cases  of 
disinterment,  we  may  fail  to  discover  a  poison  which  was  in  the 
body  at  the  time  of  death,  from  its  having  exuded  through  tlie 
textures,  evaporated,  or  been  decomposed.  This  observation  does 
not  apply  to  mineral  poisons ;  for  though  subject  to  change  by 
the  decay  of  the  textures,  they  are  transformed,  not  destroyed. 
Thus  arsenious  acid  may  be  converted  into  the  yellow  sulphide ; 
and  corrosive  sublimate  may  be  changed  into  the  black  sulphide 
of  mercury,  or  to  calomel,  by  contact  with  the  mucous  mem- 
brane, or  it  may  deposit  finely  dividt^d  mercury.  Among  animal 
poisons,  cantharides,  and,  among  vegetable  poisons,  strychnia, 
may  be  mentioned  as  undergoing  little  change  from  the  decay  of 
the  textures. 

It  is  scarcely  necessary  to  add  that  malicious  or  mistaken  im- 
putations of  i>oisoning  may  be  sliown  to  be  unfounded  by  the 
non-discovery  of  poison  in  the  matters  alleged  to  contain  it. 

When  poison  is  found  in  very  small  quantity,  the  objection  is 
sure  to  be  advanced  that  it  was  not  suflScient  to  account  for 
death ;  but  the  objection  is  met  by  the  obvious  Tei^V^j  XXvoX  \}cv<^ 
quantity  found  must  needs  fall  short  of  t\iat  act\X'o^^  \«<^^\i\  ^vst 
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It  U  alnji  «ai/  •  p«t  oT  tk*  ■attan  foaitad  or  «l]MT«i«  «■ 
pdM  from  Ua  bBdjr,  cf  tke  L»wt»Pti  of  tkr  alimentv}-  eukl 
iAtrdntb.  or  of  Um  Mood.  tMOM.  ir  nM>m  of  Uw  bodj,  nWcIt 
'n  MbBiUol  (o  unlTHS ;  aad  Om  qaMi^  lind  in  tW  rtoanch 
!■  nnl;  Uie  ■arplcH  of  wbit  auj  hna  hem  aaMaeat  lit  ooaa 
itcatti  b;  alwiipUoB.  The  dueom;,  tbcnfoc^  of  a  qoaotit;  of 
poitOD  IwuflScient  to  dartinj  lift  it  ■eanvly  ertu  m  pramvptkn 
tliaC  Uie  Rnliiluiee  wh  not  f-<mmii<  ifl  in  ■  pouoootn  doM  t 
t  with  tlM  •  " 


nt  hreakftist  hy  a  femaEe  b<:]ii?ved  tu  bavo  liieil  pol-wued,  wia 
fixiuJ  to  cotiUin  ar-KiiLC.  Tlie  chvmical  aoaltaii  Bhowed  that 
the  poison  wa»  not  mixed  with  tbe  store  of  mcil,  but  oqIj  with 
tlie  portion  used  in  making  the  porritlgei  ■nd  u  other  cirram- 
•tancn  Juttitivd  the  iDrerence  tliat  the  poison  h»d  U«n  mixed 
with  the  meal  in  the  morning  before  nny  atranger  entered  the 
hoane,  the  huKband  (the  onlj^  other  inmate)  was  conficted  of  the 
mtiriler.  In  >  '-nac  of  an  opposite  kind  arvenic  wat  found  mixed 
with  B  large  ma**  of  flour,  hi  hcU  ns  with  the  part  D<ed  in 
making  liread.  it  was  accordiniily  inferred  tliat  the  floor  had 
been  groand  from  whi-at  intended  for  »eed.  miied  with  araenic 
te  dextroy  insects,  and  sent,  in  mislabe.  to  the  mill.* 

In  several  eases  of  poisoning  by  corrosive  acids,  the  clothes  of 
the  suspected  mnrderer  hnve  been  stained  in  the  same  way  as  the 
clothe*  and  body  or  his  vletim. 

The  coses  jnst  reffricd  to  are  examples  of  qvalifatice  analysis. 
Tbe  value  whiub  may  sometimes  attadi  togaaaiitaliBe  analysis  is 
shown  by  the  two  cases  which  follow. 

Mr.  liodiTHon,  a  surgeon,  was  tried  at  Durliam  Autumn  Assizes, 
in  Jii2i,  for  attempting  to  poison  his  wile.  He  had  lobstitnted 
corrosive  sublimate  for  calomel  in  pills  containing  opium,  pre- 
•cribcd  bj  lier  pliysieiim,  but  this  he  attributed  to  a  mistake 
committed  while  ho  was  intoiicated.  It  was  also  proved  that  a 
iaudiinum  draught,  ordered  by  her  physidan,  coutsincd  eorroaive 
luhlimBtei  hut  thi^  too,  he  explained  by  alleging  that  he  had 
mistaken  for  tbe  waler-bnttle  an  injection  of  corroaive  sublimate 
previously  prepared  for  a  snilor.  liut  on  submitting  the  draiiglit 
And  the  injection  to  chemical  analysis,  the  former  was  found  to 
•  C^ae*  quoted  from  illsitn»niBM™B\MtWu»i»i«i.     'On  Poisons,' p.  IB. 
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contain  fourteen  grains,   while   the  latter  contained  only  five 
grains,  to  the  ounce.* 

Samuel  Wballey  was  indicted  at  York  Spring  Assizes,  in  1821, 
for  administering  arsenic  to  Martha  King,  who  whs  pregnant  by 
him.  But  it  appeared  that,  of  the  tarts  in  which  the  arsenic 
was  alleged  to  have  been  administered,  the  portions  eaten  could 
not  have  contained  more  than  ten  grains,  while  the  matters 
alleged  to  have  been  vomited,  contained,  even  after  repeated 
attacks  of  vomiting,  fifteen  grains. 

5.  Conduct  of  suspected  persons. — Great  importance  is  very 
properly  attached,  in  trials  for  poisoning,  to  the  conduct  of  the 
prisoner,  before,  during,  and  after  the  illness  of  the  deceased. 
Ue  b  often  proved,  without  adequate  motive,  to  have  made  a 
study  of  poisons  and  their  properties ;  to  have  purchased  poison 
under  false  pretences;  to  have  compounded  medicine,  or  pre- 
pared food  for  the  deceased;  to  have  sought  opportunities  of 
administering  medicine  or  food ;  to  have  made  himself  the  sole 
attendant  on  the  deceased ;  to  have  hastily  disposed  of  matters 
which  might  have  been  examined ;  to  have  placed  obstacles  in 
the  way  of  obtaining  proper  medical  assistance ;  to  have  kept 
near  relatives,  and  other  inconvenient  witnesses  at  a  distance; 
to  have  made  hurried  arrangements  for  the  funeral ;  to  have 
opposed  the  examination  of  the  body  ;  to  have  tampered  with  the 
matters  reserved  for  analysis.  Such  acts  as  these,  some  of  which 
are  likely  to  fall  under  the  notice  of  a  medical  attendant,  will 
have  to  be  carefully  weighed  by  the  jury,  together  with  such 
other  items  of  general  or  circumstantial  evidence  as  point  to  the 
existence  of  an  obvious  motive  or  inducement  to  the  crime,  or 
indicate  the  previous  state  of  mind  of  the  deceased,  as  affording 
a  probability,  or  the  reverse,  of  suicide. 

6.  Symptoms  and  post-mortem  appearances  proper  to  the 
different  classes  of  poisons. — The  foregoing  observations  will  be 
understood  to  apply  to  poisons  in  general.  The  symptoms  and 
post-mortem  appearances  proper  to  the  principal  classes  of  poisons 
will  now  be  described,  both  as  giving  completeness  to  the  pre- 
sent chapter,  and  as  supplying  information  applicable  to  the 
special  poisons  both  of  the  inorganic  and  organic  divisions.  There 
are  two  classes  of  poisons  which  present  both  symptoms  and  post- 
mortem appearances  of  a  well-defined  character — the  corrosives 
and  the  irritants — and  a  third  class,  divided  into  important  sub- 
classes, according  as  they  affect  the  brain,  the  spinal  cord,  the 
heart,  or  the  lungs,  in  which  the  symptoms  are  well  marked,  bat 

*  For  a  fbll  report  of  this  interesting  case  see  the '  Ediu.  li«^%xA  ^^osv 
Joomal,'  f  ol.  xxil.  p.  438. 


Thia  tlurd  du(  fi 
tluct  diTMioni  of  luroitka  tad  iuroat(a>«eTidA,    TheB  ntoal 
el—M  will  DOW  be  brieSr  pwied  Doder  misw. 

a.  Comnim. — Tb»  clw  of  ptAma  u  dianeteriiel^  ■•  the 
DUDB  impliei.  bf  UhKt  dntroctiie  >etioa  on  the  parts  wftb  wfaid: 
thaf  ODme  in  cooUct  If  tli«j  wrre  tn  act  on  H  ItTge  eiI«ot  et 
Ihe  cdUdfoih  sDrfiice^  Ihe;  irODtd  dettrov  Ufe  u  bum*  uid  ceildi 
iif  like  eit«nt  aDd  Kreritj.  Wbeo  ■wallowedt,  thef  prove  &Ui 
b;  the  Bine  dntmdive  nction  oD  the  lining  nembnne  of  Iht 
alimentary  cinal,  or  of  tb?  windpipe,  the  immediate  camai  ci 
death  b«Dg  ibock,  eibao*tioii,  peHuntion  of  tlie  atontM^  or  iats*' 
tanea,  ■tanation  from  itricture  of  the  goBtiC,  or  fxtennte  dntniC' 
tioD  of  the  eccretinz  toemtTsne  of  tl>e  Mmnarh,  and  in  rKre  casa 
occmrini;  oliietJv  iii  Jumig  iJiildren,  tiifpji-Tititjii  from  iiijurv  lo  lb( 
glociii  uDcI  wiudpijie.  Tbrac  t^ucU  arc  |iri>duccd,  among  innr- 
let^i"  poUont,  by  the  mineral  acidi  and  the  caustic  ilkalieti  and 
thrar  drbonatcfl,  among  the  organic  poisons  bj  striang  soliitiotit 
of  oxalic  udd,  and  of  tartiiriv  and  citric  acidi.  In  the  gronp  ol 
iiwrgvnic  poUona  tbcrv  arc  also  aeieral  corrodTe  nlable  salli 
(cliloiides)  of  the  metal*  mercnrj,  anlimony,  nnc,  and  tin,  wbich 
ennbine  with  their  direct  comigive  action  remote  ipecdfic  cffecti 
in  addition  lo  tboee  doe  to  tbe  coirouoii  itaelf. 

The  fmplomt  dne  to  these  poisong  are  verj  well  marked. 
The;  haio  a  itrong  itdd,  allialinc,  or  metallic  taste,  and  a  borning 
pain,  whicJi  orcnn  almcst  simnltineaiulj  in  tlie  month,  throat. 
gullet,  and  Blomaeh,  whence  it  eitendi  rapidlj  to  the  entire 
alidomcn.  Tliii  J  lOon  fallowed  b]'  vomiting,  and  after  no  long 
intervul  by  purging.  The  matlera  disrhurged  contain  blood, 
either  pure,  or  acted  on  bv  the  poison.  Tlic  epiglottis  and  nppei 
part  of  the  windpipe  are  otU-ii  eo  corroded  an  to  oocation  fofTois- 
tion  and  speedy  death. 

Tbe  poit-morirm  appfaraiKa  arc  those  of  corroaion.  miied 
with  corrugation  from  strong  coutracLJon  of  the  musenlar  tlbres, 
and  followed  by  inflammation  and  its  cooseqnencea.  Tbe  comv 
uon*  may  be  confined  to  small  apots,  or  may  extend  oier  a  large 
aorface;  may  he  limited  W  a  reraoral  of  portion*,  more  or  lees 
conaidenhle,  of  the  lining  membrane  of  the  gullet  and  stomach, 
or  may  destroy  all  their  cuata.  to  an  lo  occasion  perforatioiu  large 
or  iraall,  and  the  discharge  of  considerable  portions  oF  the  orgaiti 
themaelves  (as  Hell  as  of  casts  of  tliem  reaolting  IVom  the  ai.-tioQ 
of  the  acid*  on  their  tecretioaa)  by  vomiting  or  by  ttool.  Beyond 
the  corroded  puti,  the  leitiuea  ue  acntely  inflamed,  ■ 
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g^ngrenoos,  often  black  from  blood  extravMated  into  the  cellular 
tissae  beneath,  or  injection  of  the  Tessels  witM  dark  blood.  Some- 
times the  tissues  are  found  softened,  sometimes  hardened  and 
shrivelled.  These  poisons  often  produce  in  the  gullet  a  peculiar 
wrinkled  and  worm-eaten  appearance,  due  to  the  contraction  of 
the  longitudinal  and  transvorHe  fibres,  and  the  removal  of  patches 
of  epithelium.     (See  figs.  72,  73,  and  74,  p.  428.) 

As  these  effects  of  tlie  corrosive  poisons  may  possibly  be  mis- 
taken for  post-mortem  appearances  due  to  other  causes,  it  may 
be  well  to  point  out  more  particularly  the  characters  by  which 
the  one  may  be  distinguished  from  the  other. 

Softening  of  the  mucous  membrane  due  to  the  corrosives  is 
attended  by  changes  of  colour  arising,  in  the  case  of  the  mineral 
acids,  from  their  direct  action  on  the  tissues,  in  the  case  of 
corrosive  sublimate,  from  the  deposit  of  the  finely  divided  metal 
or  its  sulphide.  In  the  case  of  some  other  corrosive  poisons  we 
are  not  assisted  by  these  changes,  but  must  be  guided  by  the 
state  of  the  gullet,  and  the  action  on  the  skin  and  clothes.  The 
hardened  and  crimped  state  of  the  parts  with  which  the  corrosive 
comes  in  contact  is  eminently  characteristic ;  it  is  never  present 
in  disease.  The  black  injection  of  the  ves%els  is  not  conclusive, 
for  it  may  be  produced  by  the  action  of  any  acid  liquid  or  Hcid 
secretion  of  the  stomach  itself.  Gangrene  is  a  rare  result  of 
disease,  and  the  black  infiltration  into  the  submucous  tissue  for 
which  it  is  sometimes  mistaken  is  equally  uncommon.  Ulceration 
and  consequent  perforation,  the  result  of  the  action  of  the  cor- 
rosives, is  to  be  distinguished,  in  the  case  of  most  of  them,  by 
characteristic  colours ;  and  this  is  true  both  of  small  ulcers  and  of 
extensive  destruction  of  the  tissues.  The  characters  of  ulcers 
from  disease  will  be  presently  described,  when  speaking  of  irritant 
poisons.  That  extensive  destruction  of  the  coats  that  sometimes 
arises  from  the  action  of  the  gastric  juice  after  death  belongs  to 
this  place. 

The  destructive  action  of  the  gastric  juice  after  death  was 
formerly  a  subject  of  controversy ;  but  the  fact  of  its  sometimes 
taking  place  has  been  placed  beyond  a  doubt,  by  observations  in 
man  and  experiments  on  animals.  The  usual  seat  of  the  opening 
is  the  posterior  part  ot  the  stomach,  but  it  varies  with  the  posi- 
tion of  the  body.  The  aperture  may  be  as  small  as  a  shiUing  or  as 
large  as  the  palm  of  the  hand  :  and  it  has  even  been  found  to 
occupy  one-half  of  the  i^tomach.  It  may  assume  any  shape;  its 
edges  are  fringed,  softened,  and  smeared  with  a  dark  pulpy  mass ; 
and  the  vessels  of  the  stomach  are  often  found  iryected  with  dark 
blood — a  common  action,  as  already  stated,  ol  aidd  ^^<^.    T^^ 
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cdgtibcRirinK  viicera  *rincliDiee  undergo  a  limiUr  change.  Owa- 
rionallj  there  i»  diotb  than  one  uperture.  Ai  there  in  no  inflam- 
tnation  around  tlie  opening,  it  ii  not  ponble  to  confbuod  this 
pcut.iDorteni  rliange  with  the  effect  of  im  irrilirt  prason,  whicli 
woulil  be  attended  bf  mirka  of  aeote  inHiininiBtinn,  aiid  lij  cb&- 
netarUtic  atitiaa  and  deposil*.  Wlien  the  gastric  juice  lets  only 
on  the  mucons  roembrano  of  the  ttoniach  it  givei  it  a  soft 
gelitinoni  appeurnnce  of  a  bUi-k  or  dark  brown  rolour. 

Perforation  of  the  inteilinet  ii  vet;  rare  in  ra*ea  of  iiritant 
poiaouiug,  and  perforation  of  the^/I«'  itill  lea  commDn.  Botli 
ma;  occur  from  diaenEea  not  difficult  to  reoognise  alter  death. 

£.  Irritant  BoUotit. — Substances  tluiC  infl.ime  the  parti  to 
«rUcb  titey  are  applied  are  raid  to  act  aa  irrilauta  to  thoiie  part*  j 
and  thoce  which  produce  the  Hinie  dfM  on  the  alimenuirj  canal 
are  also  teiined  initanti;  and,  with  the  exceptioris  indicated 
when  defining  the  term  poiton,  of  hot  and  cold  water,  and  snch 
article*  at  pine,  needles,  and  powdered  gla»i.  may  claim  to  be  ad- 
jnitteil  into  the  list  of  irritant  poisons,  if  they  prove  in  any 
Instance  fatal  to  life,  or  productive  of  symptoms  of  great  aeve- 
rlly. 

Tlie  class  of  irritHnts  comprises  mineral,  animnl.  and  vi^table 
■abstancea ;  it  containg  a  greater  number  of  individtinl  pinsons 
than  all  the  remaining  classe*  put  lagethcr  ;  and  it  hIso  contri- 
bntea  largely  to  the  list  of  cases  of  poisnniiig.  It  accounts  for 
nearly  one-toarth  (63  in  2G8)  of  the  annua!  deaths  from  aM«r- 
tained  poisons;  of  which  the  great  majority  (CI  in  90)  were 
metallic  irritants. 

Of  this  considerable  class  two  groups  admit  of  distinction  and 
■eparation  j  one,  the  members  of  which  dc?troy  life  br  the  irrita- 
tion they  set  up  in  the  parts  to  which  they  arc  applied  ;  the  other, 
bj  adding  to  local  irritation  peculiar  or  specific  remote  effect*. 
To  the  first  group  belong  the  princiiuil  vegetable  irritants,  some 
of  the  Blknliiie  suite  used  in  medicine,  the  leu  active  metallic 
pCaBona,  some  products  of  dettructive  distillation,  and  the  irritant 
gases.  The  second  group  ciimi>ri6es  the  metallic  irritants,  arsenic, 
mercury,  antimony,  lend  and  cnppcr;  the  mctalloidal  elements, 
phosphorus,  and  iodine  ;  and  one  product  of  the  animal  kingdom, 

The  tgrnptomi  tnused  by  irritant  poisons,  as  a  cless.  are  burn- 
ing pain  and  constriction  in  the  throat  and  gullet ;  slifirp  pain, 
increased  by  pressure,  in  the  pit  of  the  stomach;  intense  thirst; 
nausea  and  vomiting,  followed  by  pain,  tension  and  tenderness  of 
the  entire  abdomen;  and  purging  attended  with  tenesmus, and 
/reqiientlj  with  diBUtia.    TV.e  tonstvtutional  symptoms  vary  with 
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the  intensity  of  the  irritation,  and  the  interval  which  has  elapsed 
since  the  administration  of  the  poison,  heing  at  one  time  those  of 
collapse,  at  another  of  in6ammatory  fever.  The  mode  of  death 
also  varies.  One  pntient  will  not  rally  from  the  first  shock  to 
the  nervous  system ;  a  second  dies  in  strong  convulsions ;  a  third 
worn  out  hy  protracted  sufiering;  a  fourth  starved  through  the 
permanent  injury  inflicted  on  the  gullet  and  stomach. 

These  symptoms  vary  in  severity,  and  in  the  time  and  order  of 
their  occurrence,  with  the  quantity  of  the  poison,  its  solubility, 
and  the  full  or  empty  state  of  the  stomach.  When  the  poison  is 
sparingly  soluble,  as  is  the  case  with  arsenious  acid,  the  pain  and 
sense  of  constriction  in  the  throat  and  gullet  are  not  felt  im- 
mediately on  swallowing  it,  but  after  an  interval  more  or  less 
considerable,  aud,  occasionally,  they  are  absent;  or  they  follow 
the  other  symptoms  instead  of  preceding  them,  in  consequence 
of  frequent  acts  of  vomiting,  and  the  repeated  contact  of  tne  dis- 
solved or  suspended  poison  with  the  upper  portions  of  the  tube. 
The  stronger  and  more  soluble  irritant  poisons  cause  the  discharges 
from  the  stomach  and  bowels  to  be  mixed  with  blood,^which 
happens  rarely,  and  to  a  more  limited  extent,  in  the  case  of  the 
simple  irritants ;  and  they  sometimes  inflame  the  upper  part  of 
the  windpipe,  giving  rise  to  hoarseness,  wheezing  respiration,  and 
harassing  cough,  occasionally  ending  in  sufifocation. 

The  post-mortem  appearances  caused  by  the  irritants  are  those 
of  inflammation  and  its  consequences. 

The  simple  irritants  give  rise  to  inflammation  more  or  less 
severe,  followed  by  its  usual  consequences.  In  some  cases  there 
is  merely  increased  vascularity,  in  others  deep  redness;  and  the 
surface  may  be  coated  with  a  tenacious  secretion,  and  the  cavity 
filled  with  a  glairy  mucus.  The  coats  may  be  found  thickened 
through  the  intensity  of  the  inflaiiunation;  black  from  bloody 
extravasation  into  the  submucous  tissue ;  ulcerated,  gangrenous, 
and  sloughing;  softened;  but  occasionally  hard  and  shrivelled. 
Vessels  filled  with  dark  blood  are  sometimes  found  ramifying 
minutely  over  the  surface,  which  in  other  instances  is  studded 
with  black  points.  These  appearances  are  not  confined  to  the 
stomach,  but  are  found  in  the  fauces,  and  gullet,  and  in  the 
dnodenum.  The  rest  of  the  small  intestines  is  oflen  the  seat  of 
acute  inflammation,  with  ulceration  and  softening  of  the  mucous 
membrane;  ulcers  are  also  found  in  the  large  intestines,  and 
excoriation  of  the  aiius.  In  some  cases  the  lining  membrane  of 
the  larynx  and  air  passages  is  inflamed. 

Several  of  these  symptoms  and  post-mortem  appearances  ar^ 
not  peculiar  to  poisoning ;  they  may  be  pTeaeuXt  Sxi  Y.w^vi^  vsA 
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Asiatic  cholera,  in  Haute  inflaiamatioD  of  the  (tomicli  or  bowoU. 
in  rnpturo  or  time  parts,  or  of  other  viscera  of  tlia  nbdomen. 
Tbej  in«j  also  be  produced  by  drinking  hot  or  Cold  wnlflr  j  and 
RotboTi  liBVo  been  at  aome  pnitii  to  tlinw  tlist  umple  diatODaini 
of  the  aloinncli,  vomiting  and  pnrging  of  btood.  culir,  etrao- 
galated  hernia,  obetruction  of  the  ttoweb,  ditirrlKea.  and  djaen- 
tery,  have  vome  aympUimB  in  comioon  vith  Drdinar_T  cases  of 
irritant  poisoning,  and  may  still  mare  nearly  resemble  Rertain 
oueptiiHul  «uea.  Tlioneb  some  of  the  oljectiona  founded  on 
tUa  poaiiUe  reaemblanoe  of  iliaeoao  to  p<nHning  are  of  little 
lilrce,  it  may  be  well  to  point  ont  some  leading  features  in  whidi 
the  diseases  in  qnestian  differ  fhtm  the  Bsoal  effeota  of  irritant 

In  EiiglUh  cholera,  the  cTacoatioos  rery  nrelj  Mntatn  blood, 

and  there  is  no  piin  und  con^trirlioii  in  tUe  ttirout,  tboueh  (litrre 
may  be  some  soreness  as  the  resolt  of  constant  eflorls  to  Tomit. 
The  disease  prevnlls  chiefly  in  summer  and  nutumn,  and  is  raraty 
&tal.  In  Atialic  cholfra,  too,  dischnrce  of  blood  is  a  very  rare 
occorronce,  though  the  evacuntions  sometiines  have  a  port-wino 
tint;  and  the  pain  and  constriction  of  tlie  throat  are  wanting. 
In  both  diseases  tlie  puipng  follows  the  vomiting  mueli  more 
rapidly  than  in  l-hsos  of  poisoning.  There  is  one  group  of  cases 
of  poisoning  by  arsenic,  in  which  the  symptoms  so  nearly  re- 
semble those  of  the  two  forms  of  cholera,  that  medical  men  ha»e 
(alien  into  error  without  seriously  affecting  their  repiitjition. 
Acute  xnjlammalion  of  the  tlomaeh,  except  as  the  result  of  drink- 
ing hot  or  cold  water,  or  as  the  effect  of  some  irritant  substance 
not  esteemed  poisonous,  is  very  rare,  and  is  not  atti^ndcd  by  pain 
and  constriction  of  the  throat,  or  by  diarrhcea.  Acvle  imjlam- 
matioH  of  the  bomeU  affects  their  perilonenl  covering,  and  is 
attended  with  constipation.  D'atfoiion  nf  the  itumach,  though 
an  occasional  cnuse  of  sevore  snffcring  and  of  sudden  death,  does 
not  admit  of  being  mistaken  for  the  effect  of  n  class  of  poisons  of 
which  vomiting  is  a  lending  symptom.  Indeed,  a  full  stomach  i* 
in  itself  the  strongest  posjibte  presumption  against  irritant 
poisoning.  Raplure  of  (he  ttomach  occurring,  as  it  often  docs, 
during  or  directly  after  a  incid,  und  through  an  effort  to  vomit, 
followed  by  sudden  and  violent  piiin,  by  coliupse,  and  bv  death 
instantly,  or  in  from  four  or  five  to  less  than  twenty-fmir  llonr^ 
might  naturally  raise  n  suspicion  of  poisoning,  trliich  nothing 
short  of  a  post-mortem  examination  could  set  at  rest.  Tlic  i>Bnie 
observation  applies  to  rupture  nf  the  inner  coat  alone  (>  very  rare 
OOCnrrence)  and  to  rvptarr  of  the  inleilinet  or  other  vitcera  of 
the  abdomen,  all  wbtcb  awjiWu  tokj  \ib  followed  by  vomiting. 


IKBITANTS — POST-MORTEM  APPEARANCES.  381 

with  excmciating  pain,  and  extreme  tenderness  of  the  abdomen, 
cold  skin,  feeble  pulse,  and  symptoms  of  collapse,  with  death 
within  twenty-four  hours.  The  effect  of  drinking  hot  footer 
differs  from  that  of  the  simple  corrosives,  chiefly  in  the  absence 
of  characteristic  stains,  and  the  negative  result  of  an  analysis. 
Tlie  drinking  of  cold  liquids  sometimes  causes  vomiting  and 
purging,  and  other  symptoms  allied  to  those  of  irritant  poison- 
ing ;  and,  in  the  absence  of  a  complete  history  of  the  case,  we 
may  have  to  resort  to  the  negative  evidence  afforded  by  the 
result  of  an  analysis. 

Of  vomiting  and  purging  of  blood  it  will  be  sufficient  to 
remark  that  they  are  not  accompanied  by  urgent  symptoms  sug- 
gestive of  the  action  of  poison  ;  of  diarrhuea  and  dysentery  that, 
in  the  great  majority  of  cases  of  poisoning  discharges  from  the 
bowels  are  associated  with  vomiting ;  and  of  colicy  strangulated 
hernia^  and  obstruction  of  the  bowels,  that  they  are  attended  by 
constipation,  and  that  the  vomited  matters  are  often  feculent. 

The  post-mortem  appearances  in  irritant  poisoning  are  not  al- 
ways characteristic ;  and  it  is  true  of  the  more  common  appear- 
ances, as  of  some  of  the  more  usual  symptoms,  that  they  may  be 
occasioned  by  disease.  Those  usually  specified  are  Redness,  Gan- 
grene and  Lioidity,  Softening,  Ulceration,  and  Perforation  of 
the  mucous  membrane. 

Redness  of  the  mucous  membrane  may  be  produced  by  colour- 
ing matter :  but  when  it  is  due  to  blood  contained  in  the  vessels, 
it  may  be  traced  to  subsidence  after  death ;  to  repletion  of  the 
small  vessels  by   the  contraction  of  large  arteries;   to  transu- 
dation through  the  peritoneal  covering  of  the  liver  or  spleen  ;  to 
congestion   in   ciises  of  sudden  death,  especially   if  caused  by 
apnoea,  when  it  often  occurs  in  large  bright  patches;  or  lastly, 
it  may  result  from  the  flow  of  blood  to  the  stomach  which  takes 
place  during  digestion.     Sometimes,  too,  a  remarkable  redness  of 
the  stomach  is  foimd  after  death  without  any  symptoms  having 
occurred  during  life  to  account  for  it.     Hence,  mere  redness  of 
the  mucous  coat  of  the  stomach  is  not  to  be  regarded  as  a  proof 
of  inflammation :  but  when  it  is  combined  with  softening,  putre- 
faction not  having  set  in ;  when  the  membrane  itself  is  covered 
with  a  thick  and  tenacious  mucus ;  when  it  is  opaque,  so  that 
when  dissected  off  it  hides  the  finger  over  which  it  is  stretched, 
the  redness  may  certainly  be  attributed  to  inflammation ;  and 
the  same  remarks  apply  to  the  intestines. 

Gangrene  and  Lividity. — Gangrene  of  the  mucous  membrane 
is  a  well-known  consequence  of  obstructed  drculation  in  c&««&  ^1 
hernia,  and  of  internal  constriction,  and  A\it\kOi%  ol  Te^vk\a&A<csvL 
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hive  Jfceribed  it  at  r  ruiifipqMt'nce  of  acat«  iuammnaUoli ;  bat  it 
u  probable  tlmt  t\,e  dark  npTMinrsnce  cnohed  by  infiltnitiou  of 
blood  blackened  by  aeid  BitcreliooB  ha>  been  otlea  confuDiidird 
witU  it. 

JAriditj/. — Wlirn  llii*  OKors  u  n  minnte  injwtion  at  tbe 
Tewela  -i'fa  blnck  hlAod  (figs.  74  and  76,  pp.  4£a  mid  429),  it 
n»j  be  the  miult  o(  tlia  iictioii  of  sn  acid  introduced  from  witit- 
Oul,  or  geiierated  wilhiii  tUe  body;  and  it  c»n  be  prodaced  nfter 
deatli  by  pouring  any  of  tlie  niiueral  acidg  into  tlie  ioteiitiara. 
Lividity  tlien,  or  bUcknena,  of  tiie  rocmbrnnF,  when  it  is  iiot 
cuiued  by  (mngri'nr,  ii  on  appearance  not  directly  due  to  dispaw, 
but  the  (^'cct  of  lome  ikcid,  Kwallowed  or  Mcreted.  Tbe  black- 
neai  somotiniBi  inet  with  in  tbe  inteatines  in  umte  dycenlery  aud 
aoteritig,  if  not  gnogrenona,  is  probably  doe  to  tbe  mme  cause. 
The  deport  of  black  pigment  known  to  malanoiia,  is  dirtingoisbed 
by  being  arranged  in  regular,  well-defined  spote,  without  tliickeii- 
ing  of  llie  membrane,  or  ugns  of  Burrounding  inflummstion. 

Sofltning. — Tlie  mocous  membrane  mxy  be  softened  or  har- 
dened by  tbe  action  of  poitons,  or  as  tlie  result  of  intlammation 
caused  by  tliem,  or  it  results  from  lUbeme.  But  it  is  a  very 
common  effect  of  tUe  action  of  tbe  gastric  juice  aftei'  death.  As 
that  occasioned  by  the  not) -corrosive  irritants  is  attended  by 
marks  of  acute  inflammation,  the  true  cause  will  be  readily  recog- 
nised ;  and  tbe  fact  that  morbid  softening  is  not  preceded  by  any 
characteriiitic  syniptoma  will  greatly  assist  tbe  diagnosis. 

P/ceralioH. —  Ulcers  of  llie  stomach  may  arise  from  disease,  or 
from  tbe  action  of  poison.  Tbe  former  are  the  resnlt  of  cancer 
of  the  Etomuib,  which  is  readily  recognised,  or  tliey  occur  in 
stomachs  which,  in  other  ports,  present  a  healthy  appearance. 
Open  uloen',  or  the  scars  of  nlcers,  are  present  in  about  one  dead 
body  in  ten,  and  in  abuut  one-filth  of  the  coses  there  is  more  than 
one  uh;er.  The  ulcer  is  rarely  much  smaller  than  a  foorpenny 
piece,  or  larger  than  a  crown,  but  it  may  attain  a  diameter  i^ 
flie  or  six  inches.  It  is  usnslty  round  or  oval ;  and  presents  the 
appearance  of  a  ■hallow  but  level  pit,  with  a  sharp,  smooth, 
VMlJcnl  edge,  as  though  it  had  been  punched  out;  and  *■  Ihg 
opening  in  tlie  submucous  areolar  tissoe  is  smaller,  and  the  aper- 
ture in  the  peritoneum,  if  tbe  ulcer  perforates,  still  more  minnte, 
it  baa  the  appearance  of  a  cone,  with  the  base  directed  inwards. 
The  mucous  membrane  and  the  areolar  tissue  ore  somewhat 
thickened  by  exudation  of  lymph ;  and  it  is  not  uunsual  to  find 
■dhcMons  t«  sni-rounding  parts.  In  some  cases  there  is  little  or 
no  appearance  of  inflammation  around  the  ulcer ;  in  most  the 
eiges  are  tbickened  utd  raised,  and  the  thickening  may  extend 
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to  a  drde  of  half  an  inch  or  an  inch ;  and  sometimes  the  sar- 
ronnding  parts  are  described  as  "  a  thick  brawny  mass,"  or  as 
being  blackened.  These  appearances  have  been  mistaken  for 
cancer.  More  than  a  third  of  the  ulcers  occupy  the  posterior 
snrfhce  of  the  stomach,  and  more  than  three-fourths  either  that 
part,  the  lesser  curvature,  or  the  neighbourhood  of  the  pylorus* 
The  ulcers  caused  by  poisoning  are  the  result  of  a  more  intense 
inflammation;  and  they  are  often  found  discoloured,  as  in  the 
case  of  poisoning  by  nitric  acid  and  iodine ;  or  covered  with  a 
white  powder,  as  in  the  case  of  poisoning  by  arsenic ;  or  coated 
with  the  decomposed  poison,  such  as  the  black  powder  (minutely 
divided  mercury),  formed  by  the  decomposition  of  corrosive  sub- 
limate, or  the  yellow  sulphide  of  arsenic  formed  during  the  process 
of  putrefaction  after  death. 

Perforation  of  the  Stomach  may  arise,  from  1,  Corrosion ;  2, 
Inflammation,  followed  by  ulceration;  3,  Softening  during  life; 
and  4,  The  ac^tion  of  the  gastric  juice  after  death. 

1.  Perforation  from  Corrosion. — It  is  impossible,  as  already 
stated,  to  confound  a  perforation  due  to  the  direct  corrosive  action 
of  an  irritant  poison  with  any  perforation  arising  from  natural 
causes  acting  either  during  life  or  after  death.  The  state  of  the 
mouth,  throat,  and  gullet,  and  often  of  the  skin  and  clothes  of 
the  deceased,  renders  the  distinction  easy ;  and  in  many  cases  the 
contents  of  the  stomach  or  bowels  escape  into  the  cavity  of  the 
abdomen,  and  leave  traces  of  their  action  on  other  viscera. 

2.  Perforation  from  Ulceration  is  very  rare.  When  caused 
by  idiopathic  inflammation,  the  surrounding  mucous  membrane  is 
less  highly  inflamed,  and  neither  stained  nor  covered  with 
deposit,  as  in  poisoning  by  the  irritants. 

3.  Perforation  from  Softening  of  the  coats  of  the  stomach 
daring  life  is  not  a  rare  occurrence.  It  most  frequently  happens 
in  young  females,  from  fifteen  to  twenty-five  years  of  age,  and 
often  after  slight  symptoms  of  indisposition.  The  rupture  gene- 
rally takes  place  soon  after  a  meal,  more  rarely  as  a  consequence  of 
sudden  exertion,  and  it  is  instantly  followed  by  sharp  pain  of  the 
abdomen,  and  symptoms  of  acute  inflammation  of  the  peritoneum. 
There  is  little  vomiting,  and  no  purging,  but  the  patient  dies  in 
a  state  of  collapse  in  from  eighteen  to  thirty -six  hours;  but  in 
some  cases,  when  the  stomach  is  nearly  empty,  the  fatal  event  is 
postponed,  so  that  the  inflammation  is  of  limited  extent,  or  sub- 
acute in  character.  The  opening  in  the  peritoneum  is  generally 
small,  and  the  ulcer  has  the  peculiar  characters  just  described. 
In  one-third  of  the  cases  the  perforation  has  been  in  the  lesser 
curvature ;  in  one-tenth  at  the  pyloric  extremity  *,  vcl  ii\)KaiQX>  q\i^ 
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n  tbe  poitnior  mrftce ;  in  the  amiie  nmnber,  at  tb« 
cwdioc  eitremitv;  while  in  o-ne-eightU  of  the  coOM  Iwo  nicer* 
hate  beeti  found  oppoailPoneh  other  on  tbc  mlerior  and  posterior 
Mirfkcet  of  tlie  organ,  the  fln<t  being  tbe  eeat  of  the  perlbrotian  * 
Tbe  (beence  of  iimrk>  of  icote  in&BininatJon>  and  of  cbaracteriitie 
dhcokmiKonB ;  the  non-detectioa  of  poiMD  in  the  atoniKcfa,  or  in 
the  contentB  of  the  abdomen  j  the  nudden  occumnce  of  pain  in 
the  belly  ni  the  lint  g^mptocn;  Ibe  alight  vomiting;  and  the 
abcence  of  dinrrbccn,  diitinguiab  Ihia  form  of  perforation  from 
that  doe  to  poiion. 

i.  The  dMtruction,  and  consequent  perfomlion  caried  by  ik» 
gaiiriejaice  after  death,  Liii  altendy  been  apokea  of  at  p.  377. 

The  poiaoDi  which  are  neither  coironrea  nor  irritenli,  or 
wfaidi,  if  the;  act  in  either  uf  tbeae  wajb,  prove  fi^al  bj  their 
e0Kt  on  the  nervous  centrei,  and,  through  them,  on  the  brain, 
heart,  or  luiipn,  wpra  rormtrlj  comjirificii  iiiidor  tlip  two  beads  of 
mareotict  and  luircolieo-aendt,  oxalic  acid  (a  corrosive  in  atronjf 
•olation)  being  the  prindpal  eicejition.  These  two  classes  are 
now  more  convcnieutly  treated  in  different  geclions  ercordin;  la 
thdr  moat  obvious  and  striking  flvrnptoma,  HJjen  given  in  full 
doaea  and  acting  in  their  asoal  manner,  are  those  of  tlie  bnin, 
spinal  cord,  beiirt,  or  lungs.  Thrse  Hill  be  designnted,  for  the 
sake  of  convenience,  as  aflecting  the  irain,  jpinal  cord,  heart,  and 
Umgt  respective!;.  It  mn;  be  net!  to  repeal  that  thin  arrange- 
ment is  based  on  some  notable  prevailing  svinptom  or  group  of 
a;mptoms,  not  on  tbe  predse  nwdiit  operandi,  or  proiiroale 
and  real  cause  of  death. 

1.  Tlie  poisons  nbich  nfl'eet  tbe  brain  may  be  distributed  into 
three  leading  sub-clas«os :  one  group,  of  which  opium  is  tbe 
^pe,  causirg  sleep  more  or  less  profound  i  a  second,  of  which 
ielladonita  is  tbe  t;pe,  producing  deliriuin,  with  illusions  j  aod  a 
third,  of  which  alcahol  is  the  t;pe.  giving  rise  to  exhilaratioD 
followed  by  deiirinm  or  sleep,  or  both  succesuvcl;  or  altematet;, 
according  to  the  dose  and  the  constitution  ot  tbe  individual. 

The  group  of  poisons  of  nliich  opium  is  tbe  i 
member  owes  its  importance  less  to  tbe  number  of  ii 
which  it  comprises  (for  they  are  few),  than  to  the  habitual  nse 
made  of  them  b;  Inrge  cl»sses  of  pemons,  their  constant  employ- 
ment in  the  treatment  of  mcdloil  and  surgical  niKlsdiex,  tbe 
nan;  acridenlB  to  nbich  they  give  rise,  and  tbe  man;  occasions 
on  which  tbe;  are  eniploved  b;  tbe  suicide  nnd  murderer.  Opium 
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and  its  preparations  alone  are  taken  in  nearly  half  the  cases  in 
which  the  poison  can  be  identified. 

The  poisons  of  this  snb-class  present  difficulties  which  do  not 
occur  in  the  case  of  irritants.  Their  symptoms  more  nearly  re- 
semble those  of  disease,  and  the  post-mortem  appearances  are 
often  Tery  indistinct,  and,  even  when  best  marked,  not  highly- 
characteristic.  The  chemical  analysis  also  is  less  sure  and  satis- 
factory than  in  the  case  of  irritant  poisoning.  The  symptoms 
proper  to  this  class  are  giddiness,  headache,  dimness  of  sight, 
extreme  contraction  of  the  pupil,  noises  in  the  ears,  drowsiness 
and  confusion  of  mind,  passing  into  inseniubility  more  or  less 
complete.  Delirium  is  rare,  and  paralysis,  convulsions,  and 
tetanic  spasms  only  of  occasional  occurrence.  There  is  no 
direct  irritation  of  the  stomach  and  bowels,  but  nausea  and 
vomiting  may  occur,  not  at  the  commencement  (as  in  the  case 
of  irritants),  but  when  the  patient  begins  to  recover.  Diarrhcsa, 
also,  is  a  rare  incident.  The  post-mortem  appearances  consist 
in  fulness  of  the  veins  and  sinuses  of  the  brain,  effusion  of  serum 
beneath  the  membranes,  at  the  base,  or  into  the  ventricles ;  and, 
in  a  few  cases,  extravasation  of  blood. 

There  are  several  diseases  of  the  nervous  centres  which,  in  com- 
mon with  opium  and  its  preparations,  have  coma  more  or  less  pro- 
found, and  insensibility  more  or  less  complete,  as  prominent 
symptoms.  Apoplexy,  cerebral  effusion  and  turg^escence,  hydro- 
cephalus, blows  and  injuries  of  the  head,  febrile  affections  in 
certain  stages,  unemia,  the  close  of  an  epileptic  fit,  exposure  to 
extreme  cold,  and  many  poisons  in  certain  stages  of  their  action, 
are  attended  by  a  profound  sleep,  from  which  the  patient  is  not 
easily  roused,  or  even  with  coma  and  insensibility.  The  diagnosis 
of  disease  and  poisoning  during  life  will,  therefore,  sometimes  be 
difficult,  esjiecially  in  infants  and  young  children;  and  after 
death  the  appearances  of  the  brain  may  prove  inconclusive.  The 
discovery  of  disease  of  the  kidney  would  furnish  a  probability  of 
ursemia,  and  iuflammation  or  chronic  disease  of  the  brain,  or  any 
considerable  collection  of  serum  upon  or  within  it,  would  supply 
a  sufficient  explanation  of  death. 

The  sub-class  of  poisons,  of  which  belladonna  is  the  best  example, 
is  strongly  characterized  by  delirium,  spectral  illusions,  and  a  largely 
dilated  pupil,  with  dryness  of  mouth  and  throat,  and  thirst,  with> 
out  any  characteristic  post-mortem  appearance.  Tetanic  spasms, 
heightened  sensibility,  paralysis  of  the  motor  and  sensitive  nerves, 
coma,  and  insensibility,  are  among  the  exceptional  symptoms. 
But  great  difference  in  degree,  and  itrtnge  varieties  in  the  consk- 
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shock,  or  by  Bjncope  or  collapse  less  rapidly  induced.  The  first 
division  comprises  hydrocyanic  acid  and  the  substances  that  con- 
tain it,  and  oxalic  acid  and  its  salts.  The  second  embraces 
aconite,  digitalis,  tobacco,  lobelia  inllata,  and  hemlock,  and  some 
poisons  of  less  importance.  A  knowledge  of  their  characteristic 
symptoms  may  be  important  in  cases  of  sndden  and  speedy  death. 
In  the  case  of  hydrocyanic  acid  we  are  happily  greatly  assisted 
by  its  characteristic  odour;  in  poisoning  by  oxalic  acid  by  its 
corrosive  action  on  the  gnllet  and  stomach ;  and  in  that  of  aconite 
by  its  peculiar  effect  on  the  lips,  tongue,  and  palate. 

4.  The  poisons  which  act  on  the  lungs,  and  so  destroy  life,  have 
fbr  their  type  carbonic-acid  gas,  which  occasions  the  symptoms  and 
post-mortem  appearances  present  in  death  by  apncea,  however 
brought  about.  The  operation  of  this  class  may  have  to  be  distin- 
gaished  from  apncoa  produced  by  other  causes ;  and  it  should  be 
well  understood  that  in  poisoning  by  many  of  the  more  active 
poisons,  and  notably  by  prussic  acid  in  doses  short  of  a  quickly 
fatal  one,  life  may  be  destroyed  by  a  remote  action  on  the  lungs 
producing  fatal  apncoa. 


O  G  ^ 
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CHAPTER  III. 


METHODS   OF  PROCEDURE   IN  CASES  OF 
POISONING. 

Tm  beta  and  diiciuBOm  of  the  preceding  chapter  bive  prrpBrcd 
the  WBV  far  <i  mrav  direct  cumiDitlioo  of  the  datiea  Uut  davoUe 
oil  Uie  inciiieni  man  'm  csie*  ofBllrged  pntonii)^. 

i~U!^[>icnifi  r.f  (vjiiiorifip  may  afiK  nnder  yerjr  different  cirrnm- 
itauces.  It  may  epring  up  in  the  mindi  of  persons  Ignonint  of 
the  ii]iture  nnd  action  of  poiiong,  soggetted  bi^  Bome  severe  ill- 
nex,  or  aiiddcn  or  speed]-  deatli,  coupled  with  the  suspicious 
conduct  of  some  ri'lHtive  or  friend ;  or  it  may  occur  to  tlie 
medical  man  hlmstlf  during  lii>  attendance  on  a  patient;  or, 
again,  it  may  be  the  utterly  gronndleBs  lancy  of  ■  person  of  nn- 
■ound  mind,  such  fancy  constituting  the  leading  featurei  of  his 
malady ,  or  one  only  of  liis  many  delusions.  But,  in  whatever 
way  the  medical  man  may  be  brought  to  entertain  and  consider 
a  SDa)iicion  of  poisoning,  it  inusl  be  an  advantage  to  him  to  be 
reminded  of  the  pointH  to  wliidi  his  attention  should  bo  directed. 
Tiie  following  it  a  summary  of  the  leading  circumslanccs  to  be 
attended  to,  and  noted  down  ; — 

1.  The  state  of  the  patient  before  the  commencement  of  the 
Bymptoms,  whether  in  good  health  or  (uffering  from  illness — the 
time  at  which  the  symptoms  began,  and  at  wtiat  interval  after  a 
meal,  or  after  takiufi  f'lod,  drink,  or  medicine— their  nature,  and 
order,  and  time  of  occurrence,  and  the  period  of  the  commence- 
ment of  any  new  symptom  or.  train  of  symptoms  j  whether  they 
increased  t.teadi1y  in  severity,  or  alternated  with  intervals  of 
ease,  and  whether  the  emcerbations  corresponded  with  a  repeti- 
tion of  food  or  medicine,  or  followed  the  use  of  any  new  article 
of  (bod  or  medicine — alra  the  character  of  any  substances  which 
may  have  been  rejected  from  the  stomach,  or  pHsaeii  from  the 
bowels.  The  eiacl  time  of  tlie  dciith  should  ba  noted  do»n,  and 
if  the  person  is  found  deud,  the  tim-i  when   he  was  last  seen 

2.  If  the  pymploms  of  poisoning  showed  themselves  soon  after 
fl  me*),  minute  inqumea  &\iou,\d  be  aiado  aa  to  the  cooking  the 
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several  dishes ;  the  vessels  used  in  the  preparation  of  the  food 
should  be  inspected,  and  their  contents,  if  necessary,  preserved ; 
suspicious  powders  or  liquids  found  in  the  house  should  also  be 
sealed  and  kept.  If  several  persons  have  partaken  of  the  same 
meal,  care  should  be  taken  to  ascertain  what  articles  were  taken 
hy  those  who  suffered,  and  by  those  who  escaped,  and  in  what 
quantities,  and  whether  the  same  articles  of  food  had  been  pre* 
vioosly  taken  without  bad  effect  by  the  persons  attacked. 

3.  The  vomited  matters  must  be  carefully  collected,  and  re- 
moved from  clothing,  furniture,  &c.,  on  which  they  had  been  re- 
jected ;  and  portions  of  the  dress,  furniture,  or  flooriug  may,  if 
necessary,  be  reserved  for  examination. 

But  suspicions  of  poisoning  may  first  occur  to  the  medical 
man  during  the  performance  of  a  post-mortem  examination,  or 
he  may  be  required  to  make  such  an  examination  in  consequence 
of  suspicions  having  already  arisen  in  the  minds  of  relatives,  or 
in  the  course  of  an  inquiry  in  the  coroner's  court.  In  certain 
cases,  too,  he  may  be  required  to  conduct  at  the  same  time  the 
disinterment  and  the  post-mortem  examination  of  a  body  supposed 
to  contain  poison.  Hence  the  importance  to  the  medical  man  of 
being  furnished  with  a  like  summary  of  rules  and  suggestions  to 
guide  him  in  this  important  and  responsible  duty. 

Having  observed  the  precautions  insisted  on  at  p.  237  as 
common  to  all  post-mortem  examinations  for  legal  purposes,  cer* 
tain  other  precautions  proper  to  cases  of  suspected  poisoning 
will  have  to  be  taken.  These  arise  out  of  the  fact  that  while 
poisons  themselves,  as  well  as  their  most  notable  effects,  are 
fbnnd  in  the  alimentary  canal,  they,  and  certain  of  their  secondary 
effects,  are  to  be  sought  after  in  the  organs  and  tissues  into 
which  they  are  carried  by  the  blood.  The  alimentary  canal 
and  the  principal  viscera  or  parts  of  them,  and,  in  some  cases, 
blood,  or  portions  of  muscle,  will  have  to  be  preserved  for  the 
minute  examination  and  chemical  research  of  the  person  making 
the  inspection,  or  of  some  skilful  dhemist  to  whom  they  must  be 
forwarded. 

Prior  to  the  inspection,  one  large  wide-mouthed  jar,  of  glass  or 
earthenware,  and  a  few  smaller  ones,  should  be  got  ready,  which, 
if  not  new,  should  be  repeatedly  washed  out  with  water  and 
drained,  so  as  to  be  quite  clean.  They  should  be  furnished  with 
clean  ground-glass  stoppers,  or  with  new  corks,  or  other  non- 
metallic  means  of  closure.  The  larger  jar  is  for  the  intestinal 
canal  and  its  contents,  the  smaller  for  the  other  viscera,  or  parti 
of  them.  The  method  of  procedure,  as  fiir  as  it  rel&U»  \x^  >^% 
intettanal  canal,  must  be  goremed  by  vq/Ssl  oonndjenSCtfiQSk  vk  ^(^ 
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fidloiring : — Wh?n  tlie  poiano  it  a  Mrroaive  !U  effeef*  ire  to  b« 
looked  for  chi^tlf  in  Ibc  moutli,  tongue,  tliroat,  windpipe,  gullet, 
■tomach,  KDil  upp«r  guirt  of  tho  tiuaU  intestines,  anii,  in  case  of 
perfbntion,  in  the  content?  of  the  peritonenm.  Bat  if  the  poiaon 
ii  one  of  those  irritants  which  combine  local  actian  ifith  nrmote 
specific  eSecU,  we  auj  find  marks  of  its  direct  netion  on  tlie 
gtillet,  itoniBcli,  small  intestinea,  and  even  on  th«  whole  intes- 
tinnl  csnil  i  while  the  Tiscers  to  which  it  is  carried  bf  tlii! 
(jrculation  may  also  become  inflamed,  and  fapedallj  those  engaged 
in  the  work  of  eliminatian,  snch  as  the  kidneyi  and  urinary 
Organs,  and  the  gUnds  of  the  large  iiitertinec.  la  potsoning  hj 
alcohol,  cbloroform,  hydrocyanic  add,  opinm,  a.nd  the  alkolirids. 
the  local  eflbcti  may  be  limited  to  the  itomaeh  and  upper  put  of 
the  intestine*,  but  Oie  poisoni  first  muned  ma;  be  fonod  in  the 
aernm  of  the  bruin.     Lastlj,  animal  or  rentable  poisons  taken 

powder,  maj  bo  found  in  any  part  of  the  alimentary  canal.  Con- 
aldenitions  such  as  these  will  determine  the  parts  to  be  einmined, 
aa  well  na  those  which  ought  to  be  reserred  for  further  exami- 
nation  and  analysis.  In  every  case,  the  whole  length  of  the 
intestinal  canal  ahonld  be  carefully  inspected,  and  especially  tho 
gullet,  stomach,  and  upper  part  of  the  small  inteatinn,  the 
raecnm,  and  tho  rectum;  and  these  parts  with  their  contents, 
anb)Gct  to  exceptions  arising  out  of  the  forgoing  oon  si  derations, 
shonid  be  re:!erved.  Tho  examination  on  the  spot  must  be  so 
condocted  as  not  to  interfere  with  the  more  minute  eiamination 
and  chemical  analysis  afterwards  to  bo  made.  Accordingly  the 
atnmacli  shonid  he  first  secnied  by  li)^tures  at  the  lower  end  of 
the  gullet  and  upper  end  of  the  duodenum,  and  then  drawn  out 
and  placed  in  a  lai^e  clean  plate  or  chemical  dish.  It  should  then 
be  slit  up  from  end  to  end  in  the  line  of  the  lesser  curvatore.  its 
contents  inspected  and  emptied  into  one  of  the  jars,  the  inner 
surface  of  tlie  oi^n  itself  carefully  examined,  and  the  ligatores 
removed.  Double  ligatures  shoold  then  be  applied  to  those  points 
of  the  gullet  and  small  intestines  which  present  characteristic 
appearances.  The  stomach  and  the  parts  thus  selected  are  then  to 
be  placed  in  one  of  the  jars.  The  caecum,  with  some  inches  of 
the  lower  part  of  the  small  and  upper  part  of  the  large  intostinea, 
should  be  treated  in  tlie  siime  nay,  as  well  aa  sucb  other  parts  of 
the  canal  as  are  inflamed,  or  contain  matters  worth  examining.  In 
the  case  of  the  corrosive  poisons  and  stronger  irritants,  the  gullet, 
with  the  upper  part  of  the  windpipe  and  the  tjingue  attached,  will 
have  to  be  removed  and  secured.  Of  the  other  viscera,  the  liver 
for  part  of  it),  tu  t\ie  organ  Wi  w\ivAi  ^joiaona  are  first  carried  bj 
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the  drcnlation,  the  kidney  as  an  active  organ  of  elimination,  the 
contents  of  the  arinary  bladder,  the  heart,  as  a  mnscular  stmc- 
tore  rich  in  blood,  and  portions  of  blood,  should  be  reserved ;  and 
in  caser  just  indicated  the  serum  of  the  brain  and  parts  of  the 
organ  itself. 

The  organs  and  their  contents  thnst  reserved  for  Airther  exami- 
nation having  been  placed  in  separate  jars,  these  must  be  securely 
closed  by  stopper  or  cork,  covered  with  leather  or  stout  paper 
firmly  festened  round  the  neck,  no  sealing-wax,  metal,  or  sub- 
stance containing  metal,  being  used.  Tickets  should  then  be 
attached,  with  numbers  corresponding  to  tbose  used  in  a  descrip- 
tion dictated  at  the  time  of  the  inspection,  and  verified  imme- 
diately afterwards.  The  several  jars  should  be  carefully  packed, 
and  the  parcel  secured  by  seals.  Letters  of  advice  forwarded  by 
post,  and  aU  other  communications  relating  to  medico-legal  exami- 
nations in  progress,  should  be  doubly  secured,  first  by  wafer  or 
gum,  and  then  by  seal ;  and  should,  if  possible,  be  posted  by  the 
writer ;  all  other  correspondence  being  carefully  avoided. 

That  these  minute  precautions  are  not  unnecessary  may  be 
inferred  from  a  fact  reported  by  Tardieu  and  Roussin.  Oxide 
and  carbonate  of  copper  were  found  on  the  mucous  membrane  of 
the  stomach,  in  consequence  of  a  large  pin  having  fallen  into  it 
after  the  autopsy. 

In  cases  of  exhumation,  the  character  of  the  soil,  the  mode  of 
interment,  the  state  of  the  grave,  the  condition  of  the  coffin  and 
of  the  grave-clothes,  as  well  as  the  position  and  appearance  of  the 
body  itself,  should  be  noted,  and,  if  the  earth  is  anywhere  in  con- 
tact with  the  corpse,  a  few  pounds  of  it  might  have  to  be  reserved 
for  analysis.  If  the  interment  has  taken  place  in  lead  or  a  close- 
fitting  coffin,  and  the  body  happen^  to  adhere  firmly  to  its  sides, 
the  inspection  should,  if  possible,  be  made  without  removing  it. 

The  viscera  and  their  contents  having  been  carefully  removed 
irom  the  jars  that  contain  them,  care  being  taken  to  preserve 
their  identity,  will  have  to  be  submitted  to  two  successive  exami- 
nations, the  one  physical  the  other  chemictd. 

The  physical  examination  will  be  directed  espedally  to  the 
■tomach  and  intestines,  and  the  matters  adhering  to  their 
inner  surface.  Having  noted  the  odour  of  the  contents  of  the 
stomach  as  indicative  of  the  presence  of  alcohol,  phosphorus, 
hydrocyanic  acid,  opium  and  its  preparations,  sulphuretted 
hydrogen  (as  given  off  from  the  sulphide  of  potassium),  and  a  few 
poisons  less  commonly  employed ;  and,  if  in  doubt  as  to  the  ex- 
istence of  any  characteristic  odour,  warming  the  organic  matt«i% 
to  a  temperature  not  exceeding  lOQP  F«hi.*»  «a<^  v^cr^i  ^  ^^ut 


39S  HGTHODs  07  FaocEDtru.  ^H 

intcalJaBl  ean^  slioald  be  ia  turn  spread  out  on  b  clenn  ihect  of 
window-^luaa.  with  tlie  interiMil  snrfaca  oulwirtls.  The  entire 
■urfBce  shonlil  then  be  seurdied  hj  tnuiamitted  and  reflected 
light,  flnt  with  Che  naked  eye,  then  with  a  large  hsnd'lens; 
iti  appearance  described,  atid  xnjr  suhitancea  that  mij  happen  to 
attract  notice  hy  their  form  or  colour  partienlarlj  examined. 
Such  BDmll  portions  of  tbe  orgna  as  prc«ent  the  most  marked 
appearanceE  niuy  then  bo  cut  out,  spread  on  clean  glnsa  alidea, 
and  eiamincd  onder  the  microscope.  By  this  moans  we  may 
ucertain  the  kind  of  Tood  that  hai  been  recently  taken,  whether 
it  oan«i>tcd  of,  or  compriged,  auimDl  mattera  revealed  by  muscular 
fibrei)  or  adipose  tisane,  witli  its  polyhedric  cells  and  fat  globulea 
wholly  soluble  in  ether;  or  vegetable  matters,  with  their  spiral 
Tesiels,  stomata  of  leaves,  and  dilorophyl  soluble  in  aloohol.  and 
imparting  to  it  its  own  cohnir ;  sometimes  also  choracteriatie 
woody  fibre.  Or  we  may  find  evidence  of  a  particular  kind  of 
brioaceous  food  in  the  characteristic  starch  granules  of  what, 
potato,  rice,  maize,  or  Indian  corn  dour,  oatmeal  or  arrowroot,  or 
the  spores  of  mushrooms.* 

We  may  also  find  more  or  leas  firmly  attached  to  the  mucous 
membrane  certain  white  powders,  as  mngneaia  or  its  carbonate,  or 
the  bicarbonate  of  aoda  taken  with  a  meat  or  afW  it,  or  calomel 
taken  as  medicine,  or  arsenioua  acid  given  as  a  poison,  and 
possibly  undissolved  corrosive  Kublimate,  or  imperfectly  diaaolved 
crjetala,  aay  of  oialic  acid. 

We  may  also  recognise  the  corrosive  aetioa  and  cbaracteristio 
tUscolorstions  of  the  mineral  acids,  and,  when  the  stomach  ia  (ar 
advanced  in  patrefactiou,  the  sulphidea  of  the  metals  (arsenic 
yellow,  antimony  orange,  mercury  black)  or  finely  divided  mer- 
cury as  a  dark  gray  coating;  as  also  the  greeu  aceto-araenite 
of  copper,  tbe  shiaing  green  and  gold  specks  of  cantharides,  tbe 
browu  powder  of  nui  vomica,  the  blue  of  Ilattle's  vermin  killer; 
■nd,  as  seen  in  tbe  dark,  the  phosphorescent  light  of  phoapboros. 

The  colonr  and  consistence  of  the  contents  of  the  stomach  will 
aflbrd  important  Indications.  The  black,  dork  brown,  or  greenish 
brown  gTumons  matter  resulting  from  the  action  of  the  mineral 
addi  and  oxalic  acid  on  the  blood,  food,  and  tisraes;  and  the 
green  matter  resulting  from  the  eating  of  green  leaves  Irom  the 
hedges  are  also  characteristic ;  and  sometimes  ho  may  find  &ag- 
ments  of  leaves  large  enough  for  identification. 

When  tbe  fruits  of  potnonous  plants  are  eaten  by  children  we 
may  find  in  the  stomach  or  intestines  the  seeds  which  they  con- 
B  cbuseUrlttli!  ronns  rfrerred  (o  In  the  leit,  cDDSuIt  Uie  '  Xiero 
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tain.  Thote  of  the  plants  which  require  the  microsoope  for 
their  identification  are  shown  in  the  annexed  figore,  in  which — 
1.  Shows  the  seed  of  Belladonna;  2.  That  of  Hyoscyamus; 
3.  That  of  the  Papaver  som'nifenim ;  4.  That  of  Digitalis;  and 
5.  That  of  the  Lobelia  inflata. 


1. 


3. 


*  * 


•  * 


^U 


Portions  of  the  larger  poii^onous  seeds,  snch  as  stramoninm, 
colchicam,  aconite,  castor,  and  croton,  may  also  be  identified  by 
the  colour  and  markings  of  their  caticles. 

The  advantage  that  may  accrue  from  a  thorough  examination 
of  the  contents  of  the  stomach  is  well  shown  by  a  case  given 
by  Tardieu.  A  child  twelve  years  old  died  at  school  after 
ten  hours  of  acute  suffering  on  the  day  on  which  its  stepmother 
had  brought  it  several  good  things  to  eat.  Among  the  contents 
of  the  stomach  there  were  found  certain  fragments  of  crumb  and 
crust  of  bread,  which,  when  examined  by  the  microscope,  were 
found  covered  with  fungous  growth,  showing  that  the  bread  was 
mouldy.  Arsenious  acid,  in  powder,  was  also  found  in  large  quantity. 
The  fifict  of  the  mouldy  bread  was  noted  down,  but  no  importance 
seemed  to  attach  to  it,  till,  at  the  trial,  one  of  the  witnesses,  a 
servant  of  the  stepmother,  stated  that  her  mistress  was  in  the 
habit  of  carrying  to  the  child  slices  of  bread  and  jam,  but  that  on 
the  day  of  the  death  she  said  that  she  would  not  take  it,  because 
the  bread  was  mouldy.  It  had  been  in  that  state  for  one  or  two 
days. 

Having  indicated  the  precautions  to  be  taken  Viiieiix^YD%>2!^i^ 
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portiotiB  of  Ihe  •lioientaTy  oinsl  reserved  with  thmr  TMpectire 
coDtents  for  cLemical  uBiiiiiiatian, u  few  hinltwill  now  be  offered 
(as  reminden  la  thoM  wbo  poMOS  practical  experienrs,  aod  as 
necCBSarj'  inatnictinn  to  tho  l«mer)  nnder  the  diitiact  heedings 
■Dg^cst^d  by  the  foUowing  ameidorntianE. 

The  poisonous  mibslancee  labmittrf  to  the  chemist  for  Kt- 
uninUion  hmj  be  in  their  pore  anDiiied  form,  whether  Bolid  or 
liquid,  oft«D  in  Urge  qnHDtitiei ;  or  they  nis;  be  nniUl  renmuntc 
of  powder  or  CTj«ta!  ndhering  to  papers  from  which  thej  were 
taken,  or  to  cups  orglasseB  ont  of  which  they  vcore  swallowed.  In 
other  instanoes  the  poiun  is  dissolved  in  some  common  beverage, 
u  beer,  brandy,  rum,  te»,  or  ooffee.  In  other  cases,  again,  it  has 
to  be  BODght  for  in  the  nrine  j  or  in  the  aenim  of  a  blistered  enriiice, 
or  of  ■  serons  sac  after  death ;  or  lastly,  it  may  be  contained  in 
mixed  articles  of  food  of  some  consi:<tenee.  spilled  in  tlie  act  of 
ewallowing,  voided  during  life  firom  the  stomach  and  bowels,  or 
found  in  tlicm  alter  death  ;  or  in  sacb  thick  viscid  matters  aa  the 
blood ;  or  even  in  the  solid  stmctnres  of  the  body. 

Cases  in  wbiuh  the  poison  exists  in  a  pure  stato  and  in  lai^ 
quantity  may  be  disregarded  for  tlie  present,  as  belonging  rather  to 
the  domain  of  chemistry  than  of  toiicoiogy,  Rttention  being  given 
to  the  detection  and  identification  of  such  minute  quantities  as  are 
extracted  from  the  body  itself  aa  ultimate  results  of  long  and  com- 
plicated processes  of  analyds.  Tbe  methods  of  dealing  with  the 
tninute  quantities  so  obtained  are,  however,  equally  apphcable  to 
an  the  more  delicate  operations  of  toiicology;  so  that  one  divi- 
sion oT  our  subject  will  be  usefully  devoted  to  a  description  of 
those  methods.  Another  division  will  comprise  those  methods 
by  which  we  succeed  in  reducing  thick  mined  organic  liquids,  or 
the  solid  teiturcs.  to  a  state  to  pass  the  filter  and  become 
amenable  to  chemical  teste.  A  third  division  should  treat  of  the 
method  of  procedure  in  those  rare  cases  in  which  an  organic  liqnid 
is  preaented  to  the  chemist  for  analysis  in  the  belief  that  it  con- 
tains eome  poison,  but  in  ignorance  of  what  that  poison  is. 

The  subject  of  chiuicaI:  pbocedcbes  will  therefore  be  ti«ated 
under  the  following  distinct  heads : — 1.  Tbe  methods  of  obtaining 
a  dear  liquid  from  an  organic  mixture  or  aubatance.  2.  The 
method  of  procedure  when  the  pcnson  contained  in  an  organic 
iniitDre  orsDbatance  is  wholly  unknown.  3.  The  methods  cuT  de- 
tecting and  identifying  minute  qaantitiea  of  pinson. 

1.  There  are  four  methods  of  obtaining  clear  aalutions — 
a.  Simple  filtration ;  t.  Dialysis ;  c.  Filtration  following  the  pre. 
liminary  coagulation  of  organic  matter;  d.  KiltrHtion   followinf 

its  deetiuction. 
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a.  OtflUnUion,  as  commonly  practised  in  the  laboratory,  it  i« 
not  neceasary  to  speak ;  bnt  it  may  be  well  to  point  oat  that, 
when  we  are  dealing  with  small  quantities  of  liquid,  we  may 
adopt  with  advantage  a  method  recommended  by  Christison.  A 
hand  of  filtering  paper  is  rolled  up  and  bent  into  the  form  of  a 
syphon,  the  short  leg  of  which  dips  into  a  watch-glass,  or  other 
small  vessel  containing  the  poison,  and  the  long  1^  into  a  second 
similar  vessel  placed  beneath  it.  The  paper  being  moistened  with 
distilled  water,  will  be  found  to  transfer  the  thinner  portion  of 
the  mixed  liquid  from  the  one  vessel  to  the  other. 

b.  The  method  of  dialytis  of  Oraham  is  founded  on  the  fact 
that  if  a  mixed  liquid  consisting  of  albuminous,  gelatinous, 
caseous,  or  gummy  matters,  on  the  one  hand,  and  crystalline 
matters,  such  as  arsenious  acid,  or  strychnia,  on  the  other,  be 
poured  into  a  short  cylinder  fitted  with  a  suitable  membrane 
after  the  manner  of  a  tambourine,  and  then  floated  on  the  surface 
of  distilled  water,  the  crystalline  matter  will  pass  into  the  water, 
and  the  other  matters  remain  behind.  The  tambourine-like  float 
is  called  the  dialiser ;  the  matters  which  pass  through  to  the  dis- 
tilled  water  are  termed  crygtalloids,  and  the  matters  that  remain 
behind  colloids.  The  dialysing  membrane  recommended  for 
the  purpose  is  the  vegetable  parchment  of  commerce.  This 
simple  and  ingenious  method,  possessed  as  it  is  of  the  obvious 
advantage  that  it  introduces  into  the  organic  liquid  no  impurity, 
has  not  realized  the  expectations  that  were  formed  of  it.  Tardieu, 
for  instance,  savs  of  it  that  its  "  results  have  not  been  so  satisfiac- 
tory  as  he  had  wished ;"  that  crystalline  matters,  such  as  arsenious 
acid  and  strychnia,  pass  through  only  in  small  quantity,  and 
mixed  with  a  proportion  of  organic  matter;  that  the  method 
fails  with  the  salts  of  mercury  and  copper,  and  that  it  is  only 
when  the  quantity  of  the  poison  is  very  large,  not  combined  with 
the  tissues,  or  become  insoluble  through  putrefaction,  that  the 
method  allows  us  to  isolate  a  small  portion  of  it ;  but  that  even 
in  this  case  the  chemist  can  arrive  at  the  same  result  by  other 
means.  This  statement,  justified  as  it  is  by  experiments,*  may  be 
taken  as  a  fair  representation  of  the  truth.  It  limits  the  use  of 
the  method  of  dialysis  to  those  cases  in  which  we  know  that  we 
are  dealing  with  considerable  quantities  of  poison,  in  which  dila- 
tion with  distilled  water  would  not  interfere  with  our  future 
operations,  and  in  which  also  the  loss  of  several  hours  of  time  ia 
unimportant.  If,  for  instance,  a  chemist  receives  a  substance  for 
analysis  in  the  after  part  of  the  day,  be  may  find  it  advantageous 

Tardieo.  '  Sur  L'smpoisomiemfiAtt'  p.  Vy>« 
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to  submit  it  to  dinlysii  diiritig  the  ntglit.  Anaming  then  that 
tbe  method  of  dinlybLi  will  find  occuionitl  applicaUan,  it  ma;  be 
well  to  indicate  one  or  two  dmple  rorma  of  appantai  luittible  Tor 
the  purpou.  For  moit  patpnsei  ■  oomiDOli  funnel  resting  an  tbe 
edge  of  a  tumbler  half  full  of  water  will  auffieo.  Tha  r^etahle 
parchment,  cut  and  fulded  as  for  a  common  filter,  being  fint 
aoaked  in  diitilW  water,  i*  to  be  applied  to  the  side  of  the 
funnel,  tbe  mutten  to  be  operabed  on  aro  to  be  iiour«d  into  it. 
and  the  funnel  immersed  to  nearly  the  npper  eilge  of  the  Qlter. 
Thi«  arraogpoient  is  ihown  In  Sg.  43.  A  convenient  modificBtion 
i-onwsta  of  ■  funnel  to  the  «t«(D  of  which  a  gluaa 
^'S**'-  tube  drawn  out  to  a  fina  pmnt  is  attacbMt  bj 

TDlnniied  India-rabb«r  cuntrolied  bj  a  apring. 
A  filter  huldathematlertob«iU>l;aed,the  fiuiMl 
itacir  contnin*  the  diitilled  water,  and  retaini 
it  so  long  a*  tbe  Bpriiie;  ia  in  Eutlon  :  "ben  it  it 
iMHcned  tbe  dialyscd  liquid  eaa  be  mnJe  to  l'»ll 
drop  bj  drop  on  a  giaea  disk,  without  WBate,  be 
ei'apanit«d  Amdi  time  to  time,  and  eiamincil  by 
the  mitroscope,  and  by  chemical  testa.  Or  we  may 
apply  the  metliod  on  a  smaller  scale,  snbstitul- 

foided  as  a  filter,  resting  on  an  extemporized  anp- 
t  of  a  sqnare  of  stout  eardbosnl  truncated  at  the  an- 
>ar  the  four  co^ne^^  and  with  a  drcnkr  bole  punched 
,re.  The  card  bent  at  right  angles  at  the  creased  lines 
npport  for  the  filter,  which  is  snpposed  to 
dip  to  the  bottom  of  the  wBtcli-glass  filled  with  water.  Again, 
tie  may  operate  on  a  still  smaller  scale  by  resting  a  piece  of  veg^ 
table  parchment  the  size  of  a  sixpence  on  a  large  drop  of  distilled 
water  atandingon  a  disk  of  glau.  The  piece  of  parchment  moist- 
ened in  distilled  water,  and  moulded  into  a  small  cup  by  pressure, 
contains  tbe  spwk  of  matter  to  be  operuted  on,  and  its  crystalloids 
pass  through  to  the  drop  of  liquid  on  the  glass  disk. 

c.  Coaffulation  of  orgaaic  flia/e«r,— This  simple  method,  which 
also  does  not  introduce  any  foreign  matter  into  the  analysis,  might 
be  very  largely  carried  out  by  beating  the  organic  matters  to 
drjnees  over  a  water  bath,  were  it  not  that  some  volatile  liquid 
ptrisons,  several  of  the  poisonous  alkaloids,  and  one  metallic  salt  at 
least,  are  dissipated  by  n  temperature  much  below  212°.  When, 
as  is  tbe  case  with  most  metallic  poisons,  and  some  of  the  most 
important  alkaloids,  the  subliming  tempernture  eiixeds  212°.  this 
simple  method  may  be  advantageously  adopted.  It  ia  also  appli- 
cable, with  Ulie  reatrictiooa  in  Tva^ect  of  poisons  which  Tolatiliie 


ander  180°,  to  mtoiu  Quid*,  >nd  to  poiioni  miisd  ' 
IbUow. 

d.  Deitnetion  of  Orgaitie  lfa«er.— Sereral 


letliDdi  have 


been  recommended  fi 


tbia  parpoae,  of  which  two  oalj  need  be 


a  deicribed — the  flnt  u  practiied  chiefly  in  France,  the 
■ecoad  in  EnglHnd. 

The  fint  method,  m  recommended  and  prsotiied  by  Tardien 
and  RoDuin,  wai  tint  proposed  by  Handin  and  Danger.  The 
organic  matten  bronght  to  the  coniiitenM  of  a  aoft  eilrart  (by 
erupontioB  o*er  a  water-bath  if  neceuary),  are  heated  with  a 


fborth  part  of  their  weight  of  pnre  concentiated  gnlphorio  add 
ID  a  retort  placed  over  a  land-bath,  and  attached  to  a  receiver  id 
the  Dunoer  indicated  aboTe.  When  tbe  acid  vaponra  are  no 
longpr  given  off,  the  organic  mntten  are  fbnnd  to  be  rednced  to 
a  ilry  and  friable  charcoal,  which  la  to  be  powdered  and  treated 
with  atrong  nitric  acid.  The  acid  liqnor,  which  holda  the  inorganic 
matters  in  solotiou,  ia  to  be  decanted  or  filtered,  and  evapo- 
rated to  dr^neaa.  Thia  dry  residue  ia  then  diasolved  in  distilled 
water.  Tliii  aqneons  aolution  ia  free  from  organic  matter,  and 
containi  all  the  metali  of  which  the  nitntee  are  aolnhle  in  water, 
blended,  however,  with  the  inorganic  conititoenta  of  the  food 
•ad  animal  flnida  and  tiiuuei  themselves — lime,  rnHgoeaia,  alnm, 
iron,  soda,  hydrochloric  and  pbosphoHc  acids. 

In  the  second  method,  the  oi^anic  matters,  cut  into  imall 
fragments,  or  redoced  to  the  cooustence  of  a  aoft  extract,  are 
heated  lor  ahont  an  hour  in  a  porcelain  dish,  over  a  water>batb, 
with  a  mixture  of  one  pait  hydrochloric  acid  to  aii  watWa  and 
cAknte  of  potMh  is  thui  atirred  into  tbea^xban^i]  ft«yw»^S&. 
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tbo  mlid  matten  are  diMolved  and  the  Uqtiid  will  pat*  the  Altar, 
It  u  Ihea  filtered,  tbe  filter  wa^lied  serer^  times  with  djotilled 
witter,  and  tbe  whale  liquid,  reduced  to  m  cnaveitieDt  balk,  U 
reserved  for  cumination. 

2.  MsTUODe  OF  PBoeiinmB  job  Dsssowm  Poisona. — Here 
■gain  two  inetbodi  mlglit  be  docribed  ai  (irocedures  of  tba 
En^liili  and  Preacli  MbooU  reapoctirelj — tbe  6r9t  a»  described  bj 
Tirdieo  nnd  Rouain,"  tbe  Beinad  bj  Prafegior  BlDiiiini.t  A* 
tbe  metbod  practised  by  tbe  tint-iuiiaed  authoHtict  ii  not  hi  be 
found  in  an  Kngllib  drew,  it  a  given  in  tbit  pUra,  the  render 
brang  referred  for  English  methods  of  procedure  to  the  wurki 
named  below. 

Tbe  drat  method  is  applied  to  a  s»re  of  the  poiaona  moat  in 
nae  in  France,  omiltiag  the  <orroai*<  miaeral  aodi  aa  ndSdeatiy 
revealed  b;  tbeir  eftteCa.  Tbe  Srat  itep  ooiuiata  in  dividiiig  the 
orgauic  lOBtlera  Bup]iosed  to  contain  poison  into  two  eijual  part*, 
of  which  the  one  ia  to  serve  for  the  aearcb  after  int>^anic,  the  otber 
for  the  search  after  organic,  poiwnw.  Theae  may  be  conveniently 
indicated  by  tbe  letters  A  and  B. 

A.  Searc/i/or Inorganic Pouoiit, — The  receiver  of  the  apparmtoi 
figured  on  the  previoua  page  ia  soppoaeil  to  contain  a  solution  of  ni- 
trate of  silver.  During  the  Grit  part  of  tbe  procesa  Juat  deacribed 
for  destroying  the  organic  matters,  the  vapours  that  travene  the 
tobe  of  the  retort  may  be  phosphorescent  in  the  dark  {PAoaphomt], 
or,  not  being  phosphorescent,  may  cause  in  the  silver  solution  a 
white  precipitate,  insoluble  in  cold,  but  soluble  in  bot  nitric  add 
(JVwwio  acid).  Neither  of  these  events  having  occDned,  tbe  dis- 
tillation is  carried  on  til!  the  organic  matters  are  converted  into 
a  CBiboniiceoua  mass;  this  is  ground  to  powder  in  a  piircelain 
mortar,  introduced  into  an  open  glass  vessel  with  the  tenth  of  its 
weigiit  of  pure  nitric  acid,  boiled  for  half  an  hour,  diluted  with 
distilled  water,  and  Hltered.  To  the  Gltrate,  ammonia  is  added 
till  a  white  precipit:ite  b^ins  to  show  itselfj  Bulphoretted 
hydrogen  is  then  transmitted  to  saturation,  the  liquid  is  allowed 
to  stand  twenlj-four  hours,  and  if  a  precipitate  appears,  it  is 
treated  according  as  it  is  yellow  or  black  ;  if  yellow,  and  solnble 
in  ammonia,  the  poiKon  is  orifHtc;  if  black,  it  is  collected  and 
washed,  and  boiled  for  half  an  hour  with  pure  nitric  add.  The 
greater  part  of  the  acid  is  thus  disupated,  and  the  residue,  dis- 

•  '  Sur  l/cmpoifODnfmenl,'  p.  7»  rt  »eq. 
t  Bowniwi'a'Medlril  Chcmistij,'  edited  b;  Dloiain.  p.  284.    Bee  ■]»  I»r. 

to  th«  diiliaction  and  idtnliHcaliDn  or  poison  i.  Dmiilci'i  "1  Diit-Dlualii'i 
flufile' treats  th«SBnie  subject  ilia  vErjconiicDKdrorui^  ind  Olio's '  llaniia] 
oflhe  DetecUoBOf  P<A»ni'niV!^t!jMoH«dwlihadvantig«. 
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■olved  in  a  small  quantity  of  distilled  water,  is  tested  as  follows  :^ 
Dropped  on  copper  foil,  it  produces  a  white  stain  dissipated  by  heat 
(mereufy),  or  it  causes  a  red  stain  on  an  iron  plate,  which  colours 
ammonia  blue  (copper),  or  it  gives  a  yellow  precipitate  with 
iodide  of  potassium  and  a  white  with  sulphate  of  soda  {lecul).  If 
the  sulphuretted  hydrogen  caused  no  precipitate,  the  liquid,  evapo- 
rated to  a  tenth  of  its  volume,  is  introduced  into  Marsh's  appa- 
ratus, when,  if  it  yields  metallic  spots  soluble  in  hypochlorite  of 
soda,  it  contained  arsenic.  If  it  yields  no  metallic  spots,  recourse 
is  agiun  had  to  the  carbonaceous  mass  on  the  filter,  which  is 
divided  into  two  parts.  The  first  is  boiled  for  half  an  hour  with 
a  solution  of  carbonate  of  soda,  and  then  filtered,  the  charcoal 
washed  with  dilute  nitric  acid,  and  the  liquids  mixed.  The  acid 
liquor,  evaporated  to  a  convenient  quantity,  gives  with  sulphu- 
retted hydrogen  a  black,  and  with  iodide  of  potassium  a  yellow 
precipitate  (Uad),  The  second  part  of  the  charcoal  is  boiled 
with  a  solution  of  tartaric  acid,  and  the  resulting  liquid  filtered, 
and  reduced  by  evaporation.  This,  tested  by  Marsh's  process, 
yields  metallic  stains,  soluble  in  nitric  add,  and  insoluble  in  hypo* 
chlorite  of  soda  (antimony). 

B,  Search  for  Organic  Poisons. — The  apparatus  (fig.  44,  p.  397) 
is  modified  thus : — The  beak  of  the  retort  is  introduced  into  a 
porcelain  tube,  and  this  into  a  receiver  containing  a  solution  of 
nitrate  of  silver,  and  an  arrangement  is  made  for  passing  a  current 
of  air  through  the  apparatus.  The  organic  liquid,  brought  by  fine 
divuion  of  the  solid  matters  to  the  condition  of  a  thin  soup,  is 
poured  into  the  retort,  which  is  heated  over  a  sand-bath,  and  the 
vapour  transmitted  through  the  porcelain  tube  heated  to  red- 
ness. If  the  silver  solution  shows  a  white  precipitate,  soluble  in 
ammonia,  and  insoluble  in  boiling  nitric  acid,  the  poison  was 
chloroform.  If  no  precipitate  is  formed  the  contents  of  the  retort 
are  treated  by  Stas's  method,  and  the  resultant  of  his  process,  if 
a  strong  alkaline  liquid,  with  the  odour  of  tobacco,  is  nicotine :  if 
solid  a  part  of  it  is  introduced  into  an  incision  in  the  thigh  of  a 
frog.  If  it  greatly  diUites  the  pupil,  and  the  residue  readily  dis- 
solves in  water,  giving  a  strongly  alkaline  solution,  precipitated 
brown  by  iodine,  and  easily  assuming  a  nauseous  odour,  it  is  atrO' 
pine.  If  the  frog  is  seized  with  tetanic  convulsions,  and  the 
residue  responds  to  the  well-known  colour  test,  it  is  strychniti. 
If  the  frog  grows  very  weak,  and  has  irregular,  and  intermittent 
beats  of  the  heart,  and  if  the  residue  dissolves  in  warm  water, 
and  yields  a  solution  which  is  not  alkahne,  but  gives  a  precipitate 
with  tannin,  and  if  the  residue  itself  is  coloured  green  by  h^dx^ 
chloric  add,  it  is  digitaline.    If  the  frog  ptoieiiXA  com'^ei.  "^^Vks^ 
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lo^cal  phenometii,  and  tbe  re«dne  is  crjEtalliDe,  nearl;  iuBCiltdik 

in  HBter  and  etber,  sotuble  in  caiutic  potash,  and  respouda  to  the 
recognised  teeU  for  morpliia,  it  is  opium. 

3.  Detection  and  IdenCJicatiim  of  minulf  qmaniitiet  of  Pointm. 
— Wben  mcli  minnte  igtmntitic*  of  poiwm  u  the  tbmuiiDdth, 
t«D  thonagndth,  hundred  thaunondth,  or  i!tcd  niillicinth  af  a  grain 
ore  spoken  of  aa  e«sj  or  possible  ot  de[«!tion,  inraparienced  jier- 
Bont  are  apt  to  be  incredalous  througb  niaipprebcnsion  of  the 
bulk  of  matter  wbich  a  grain  repreeenta. 

The  best  K»y  to  correct  this  nusconccptiou  is  to  count  the 
nambor  of  distinct  virible  particles  of  cummon  objects.  1  iiare 
caused  this  to  be  done  in  the  case  of  certain  small  se^ds,  and  base 
found  tliBt  those  of  digitalis  number  1126  to  the  grain,  and  tboaa 
of  lobelia  iafUta  8lT6,  while  the  fern  SMids  of  the  sbopa  cam  b« 
connlcd  to  the  nnmber  of  G(l,90D.  I  have  alro  b;  snoceanvB 
diviaiona  nnJ  anbdivisions  of  a  grain  of  Etrvcbnia,  tlie  alkaloid 
being  strewn  on  a  lurrace  of  black  glass,  arrived  at  the  y^yj^n^Ui 
of  a  grain  visible  as  a  bright  speck  by  the  naked  eye.  I  hare 
elsewhere  shown*  that  crystals  of  arseuious  acid,  weighing  ai 
little  as  tbe^^^jl^jn!*'^  °^^  grain,  may  be  seen  and  rect^niaed 
under  the  mitroBCnpe.  When,  therefore,  wa  speak  of  the  ready 
identit) cation  of  the  thousandth  of  a  f;raiii  of  araenic,  and  the 
poaoble  recognition  of  the  five  ttiousandtii  or  tea  thotuaodth,  we 
are  still  speaking  of  viuble  particles.  When,  again,  we  apeak  of 
metallic  crusts  ohtaincd  by  Marsh'a  apparatus,  from  the  half- 
millionth  or  millionth  of  a  grain  of  arsenic,  i'.  is  only  necessary  to 
ravert  to  the  fact,  that  a  single  grain  of  gold  can  be  mechanically 
divided  into  490,000  visible  pieces;  and  into  the  almost  incredible 
nnmber  of  4,900,000,000  fragments  visible  by  the  microscopcf 
Of  the  reei^nition  of  minute  quantities  of  matter  by  other 
■enaes,  examples  are  given  in  the  distinct  impresuon  on  the  sense 
of  smell  caused  by  j^jirra"'  "*"  Bulpliorctted  hydrogen,  ^aiflfl^ 
of  bromine,  yssiijinj*''  "'  "''  "^  r^i",  and  a  still  leas  quantity  of 

Of  the  metfaoda  of  detecting  such  minute  quantities  of  poison 
u  are  here  spoken  of,  some  are  of  partial  application  (Jilarxh'i 
apparatus  t«  arsenic  and  antimony,  Reinsch's  method  chiefly  to 
arsenic,  mercury,  and  antimony,  the  rednction  by  zinc  mainly  to 
lead,  tin,  and  silver,  the  blowpipe  and  borai  bead  to  metals  and 
their  salt*),  otliers  of  moat  eitcnaive  use.  Of  tlicse  the  micra- 
leopt,  tbe  method  of  precipitation,  the  tnMod  of  nbtimatiom, 
the  method  of  liqvid  reaction  on  drg  ifoii,  cry ttalUnt form;  and 

*  Beste'i  '  ArchliH  ol  Htdidns.'  No.  ill.  18». 
\  li\\Ws'%\nc«>Ua(  CtaemlatiT.' 
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the  ipeetroteope  may  be  advantageously  described  and  considered. 
Tbeae  will  accordingly  be  treated  in  the  order  in  wbich  they 
stand. 

1.  The  Microscope, — The  necessity  of  resorting  to  the  micro- 
scope in  cases  of  rape  and  wounds,  to  identify  spermatozoa  and 
blood  disks,  has  long  been  recognised,  bnt  it  is  only  very  recently 
that  it  has  come  to  play  a  prominent  part  in  toxicology.  But 
already  its  applications  are  very  extensive,  and  promise  soon  to 
become  still  more  so.  One  of  its  recognised  uses  is  to  make  a 
preliminary  examination  of  substances  supposed  to  be  poisonous, 
or  to  contain  poison ;  another  to  watch  the  progress  and  minute 
characters  of  those  chemical  changes  which  are  known  as  precipi- 
tates, as  well  as  to  ascertain  the  crystalline  or  other  forms  which 
they  assume  when  the  chemical  reaction  is  complete ;  a  third  to 
note  the  crystalline  and  other  forms  of  sublimates  obtained  by 
heat,  as  well  as  the  effect  of  reagents  upon  them.  By  the  in- 
genioos  adaptation  of  the  spectroscope  to  the  microscope  the 
utility  of  the  iustrument  is  greatly  increased  and  enlarged.  As, 
in  future,  it  is  probable  that  the  microscope  will  be  most  largely 
used  in  examining  the  forms  of  crystals  obtained  by  sublimation, 
by  reactions  on  sublimates,  and  by  drop-precipitation;  and 
especially  in  watching  the  whole  course  of  these  chemical  changes ; 
it  is  clear  that»  for  medico-l^pal  purposes,  the  form  of  microscope 
to  be  commended  is  that  which  alone  enables  us  to  view  these 
phenomena  in  their  entirety — not  only  to  see  the  dry  result  of  a 
sublimation  or  reaction  in  full  relief,  but  to  appreciate  fully  all 
the  changes  that  take  place  on  the  surface  as  well  as  in  the 
depths  of  the  liquid.  All  this  presupposes  the  use  of  a  good 
binocular  microscope;  and  as  good  light  and  clear  definition  is 
in  almost  every  case  far  more  important  than  mere  enlargement, 
a  good  inch  object-glass,  with  a  deep  eye-piece,  will  be  found  to 
meet  all  the  requirements  of  the  great  majority  of  cases;  and 
this  we  accordingly  recommend  with  the  confidence  arising  out  of 
A  very  largo  experience.  (G.)  The  combination  of  an  inch  object- 
glass  with  a  No.  1  eye*piece  of  our  best  makers,  gives  a  mag- 
nifying power  of  50  diameters. 

2.  The  method  of  precipittUioH. — The  method  here  spoken 
of  is  not  that  which  requires  the  use  of  the  test-tube,  but  that 
which  is  performed  under  the  field  of  the  microscope  when  a  drop 
of  a  liquid  supposed  to  contain  a  poison  is  treated  with  another 
drop  of  a  liquid  reagent.  It  is  one  that  presupposes  some  deli- 
cacy of  manipulation,  scrupulous  cleanliness,  and  the  use  of 
ivagents  so  preserved  and  applied  as  to  be  free  from  im\iat\V}. 
This  latter  desideratum  is  best  aocompUahed  \>j  \a&u:^  i^  Kotm  cjt 
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bottle  *bidi  cnnluaa  ■  p'lpetU  dipping  iu 

■MwRiiig  the  purpow  of  lUe  gUii  rod  id 

uineted  fipve  ibom  tlie  most  otBTenient  fc 
The  pipotte.  dnwn  to  h  flne  pcriitt  it  Ibe  Ic 
end  and  Ksled  at  tbe  npp^.  u  gnmnd  to  fit 
vtek  of  tin  hottle  like  «  tti^per.  Wbeo  * 
drawn,  *  drop  of  the  liqaid  falls  from  it,  and 
wKnnlli  of  the  liond  apeli  it*  nmtcata  guttn 
Wfam  only  tmikll  quantitie*  of  the  rea^eut 
required,  ttie  tob*  nuj  b«  Died  boUi  a*  hottle 
pipette.  TIh)  «ealed  cod  ntaj  be  beatM]  id 
Dune  of  the  •piril-ltDip  and  tlie  open  end  iume 
hi  tbe  liquid,  nthich  will  Bow  into  It  a«  the  | 
ceola.  In  making  eitempare  aohitiaiii  ia  •  «•■ 
gtnaa.  or  on  a  flat  siiTfaw   of  glaaa,  as  wpll  a 


w-glsM  grouoi 


B  triaagnlir  piece  of  w 
tbe  edgta,  tlunned  at  the  point,  antt  inse 
oden  handle,  u  iliovn  in  fla;.  46,  n>il 
Jfoundvrrr  «er«iceable.  The  smallust  frnclio 
>  drop  of  liqnid  muy  be  taken  op  from 
drip  of  the  pipette,  and  tbt  sides  may 
Died  to  crush  nnall  ciyitals,  as  veil  as  to  draw  from  tbe  nr 
of  a  liquid  ooDtaiaing  aediment  a  por^on  of  clear  liquid.  A  [ 
of  platlnnm  wire  inseticd  iu  a  handle,  and  gronnd  lo  n  pmnt, ' 
be  Eubititiited  for  a  ateel  needle  ai  being  wore  cleanly,  and 
curved  broia  forceps  may  be  commended  as  the  best  farm 
Ihaie  und  Hinilar  osea.  A  drop  of  the  liquid  supposed  to  am 
poison  i(  to  be  pliued  on  a  gUu  tlidi^  or  the  centre  of  tbe  ^ 
disk  pmantly  to  be  recommended  for  micnncopic  anblitnatea, 
cnrcfnlly  eiuniincd:  the  reagent  ia  then  to  be  added  wiUiout 
tnrblng  the  elide  or  disk,  and  the  Immediate  elTect  obaervet 
well  BB  thoae  ehnnge*  which  talie  place  niore  alowly ;  anil  lai 
the  liquid  having  been  allowed  lo  dry  under  cover,  is  again  i 
mitted  to  examination.  Tbe  reactions  thus  produced  tnay  \ 
place  Lnstanlaneonslj,  quickly,  or  slowly,  and  they  ttay  show  th 
sclvea  on  the  larface  of  the  glau  or  liquid,  or  iu  the  body  of 
liquid  itaelf.  If  eryatals  are  lomied  they  may  float,  lie  flat 
the  giau,  or  itaDd  up  in  the  fluid  oi  com  on  the  grotuid.  la 
dry  ipola,  also,  they  may  be  found  on  Ibe  gloia.  or  pngeci 
from  it.  It  is  this  vnriely  of  place  and  position  that  renden 
binocular  n)icro»x>pe  to  important,  and  even  esxeutial ;  for  i 
DO  vuggenitiou  to  uy  that  a  microsoipic  ciyslal  u  not  fnlly  i 
till  it  u  »iH*B4  \xj  \\u»  n 
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IDU  lonning   pare 

it  teit-solationi  1  1 

loitablp  ■trsDgih.  A 

mBy   be  well   to  /  \ 

.h  >  disk  of  tbm  /     \ 

int  to  the  manriii.    ^ 


eonmit  of  nline  salntioii^  two  moit  important  preantionj  ilionld 

ODTer  be  nt^lsctcd.   Tfae  aolatioD  ihould  be  of 

■  defined  itreagih,  and  the  fbrm  of  the  crystal] 

whudi  it  learei  on  eraparation  aliould  be  pre- 

nonalj  ucertaiDed.    Tbeae  cryatalt,  witb  very 

lare  eicAptiooi,  irill  be   fcmnd  fonning   part 

of  the  dried  apoL     For  moat  teat-solationi  1 

part  by  wdght  in  100  it  a  loitablp 

In  some  caua,  perhapa, 

OOTBT  the  drop  of  liqnid  with 

glaai,  and  to  apply  the  rea^nt  to  the  margin. 
S.      Tht    method    of    tabtimation.  —  Tba  ~^: 

method,  alwaya  largely  nied   in  teeting   for 

poiaODa,  bin   lately  acquired    a  new    and  in- 

enaaed  importance   Irom  the  iatcreiting  dia- 

corery    of   Dr.  Helwig,   of  Mayence,*   that 

the   alkaloids,  when  sublimed  in  the  manaer 

whidi  I  recommended  some  years  aincef  for  ar- 

•emc,  corroaiva  anblimnte,  and  otber  inorganic 

poaaona,  also  yield  sublimatea,  aome  of  which 

are  eminentljcharocteriatic  in  their  micccecopic 

Ibrma  and  in  their  rcactiona.      In  attempt- 
ing to  verify  the  statements  of  Heiwi);,  I  bare 

ieen  reaaon  to  modify  hii  method,  and  to  ex- 
tend it  to  a  much  loi^r  cIbbb  of  objects.  (O.)^ 

The  aimplart  ibrm  of  aablimation  ii  with   the  ipirit-lamp  and 

platinnm  f<Hl.     It  deals  with  small  qnantitiei  of  matter,  and 

afibrda  many  nielol  indicationa.     Some  poiaons,  as  anenioni  acid, 

oorrosive  mblimate,  oxalic  acid,  and  csntharicliDe,  are  aublimed 
iritboDt  reeidne;  others,  such  aa  the  alkaloids,  change  colonr, 
melt  and  depcnt  carbon,  and  some  others  undergo  no  chanict«riatic 
change.  Another  method  of  inblimation  commonly  proctiaed 
oonaista  in  the  use  of  the  spirit-lamp  and  teat-tube,  and  this,  in 
certain  asea,  as  in  thoae  of  aneniona  acid,  corrosiTe  sublimate, 
and  tbe  metala  arsenic  and  mercury,  bni  the  twofold  advantage  of 
exhibiting  the  changes  caused  hy  heat  in  tbe  poison  itaelf  aa  well 
aa  tbe  character  of  the  aublimate  deposited  on  the  higber  part  of 
the  tube.  Wbentbii  method  is  practised,  great  caie  ihonld  be 
taken  to  avoid  Huling  the  inude  of  the  tube  in  introdudng  the 
aabalMKe  nnder  examination.    Tbia  may  be  done  «dther  by  nung 
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qorit-Ump  to  then  witbdraim,  ■  Aeih  diik  ippUsd,  and  the 
operation   repeated.     When  tbii  nmple  operation 
ii  oaretuUy  performed,  no  part  of  Uie  lublimite 
(•cape*.     Bat  at  it  ma;  be  well  to  goard  againit    I 
»neh  eacape  when  dealing  vith  very  tcaHl  quan- 
tiUea  of  matter,  and  tome  operaton  nccustomtid  to 
the  teit-tube  majr  prefer  iome  modiflcatian  of  it, 
the  following  la   aaggeited : — Draw  out  a  small    I 
tnbe  of    green    glaia   a   t^  into    the  rorm    ehowo 
in  &g.  51  i  dry  the  tube  b;  pasaing  it  repeatedly    I 
thiongh  the  flame  of  the  ipirit-lamp.      Introdace   I 
the  labstance  to  be  roblimed  into  one  of  the  open   j 
ends  of  the  tube,  u  at  b.     Seal  the  tabe  at  o,   I 
and  shake  the  tUpi  down  to  the  seBled  eud.    Place   I 
the  tnbe  in  a  good  side  light,  and,  atler  heating  the    | 
cspiUary  portion,  appl;  the  flume  of  the  lamp  steadily 
totbseod.    When  the  Bublimate  Bhovsitself,asat<T,dra«  off  and 
aeal  the  rapillarv  tnbe  st  li 
d   and  monnt  it   for  the  ^"t-  «"■ 

n  them 


microscope  u 
shown  in  Bg.  I 
repreaeata  a  card  the  aiie 
of  the  common  glass  slide 
1   central    aperture 


i 


the  slipa  of  gnmined  paper  a  a.  Write  a  memoniEdnni  of  the  date 
and  cirenniat4uices  of  the  rednction  on  the  card.  As  the  sides  of  th« 
capillary  tube  e  <{  are  exceedingly  thin,  they  offer  no  impediment 
to  an  eiaminatJon  of  the  stsin  b,  with  tbe  higher  poweia  of  the 
microscope,  especially  if  tor  the  round  glass  tnbe  we  anhatitnte  a 
flattened  ghus  tube  Kith  long  oval  section.  But  the  nmple 
method  of  procedure  described  above  (Qg.  50)  is  the  one  tfaat  has 
the  greateat  ralae  as  a  means  of  diagnosis ;  for  it  oombinea  tbe 
adrantage  of  the  platinum  foil  nith  that  of  the  rednction  tube, 
inasmuch  aa  the  white  anrface  of  porcelain  seen  through  the 
glass  disk  shows  clearly  the  direct  effect  of  bent,  while  the  disk 
carriea  the  anblimate  in  a  fbrm  admirably  adapted  to  micxoKQ^ 
•xamination,  and  the  aubaeqnent  on  ot  TMgenta.    To  ibo*  'd&ft 


}. 


I 

of  >  gain  of  itrjchma,  (nd  mnch  L 
gnm  of  the  powifer  of  cantharidaL 

Bnt  it  ii  pMnUe  to  add  grtatljr  ti 
method  by  a  limple  amnKemcDt  fi 
which  chan^  of  form  tad  colour,  i 
Tbii  ma;  be  effected  b;  enbatituting 
of  copper  with  a  hollow  nipple  ma^ 
indicating  dt^ree*  of  heat  up  to  60 
itance  to  be  eumined  ii  to  ba  plac 
Kopie  glu^  the  ftlae*  on  the  eoppe 
il,  and  the  diik  of  glaM  upon  the  ih 
lamp  ii  then  to  be  ttmdij  apptied 
copper  at  a  point  eqniffiitant  from  I 
thermometer.  This  anangement  wi 
reference  to  fig.  53, 

The  Iblloning  are  eiampka  of  tb 
ai  a  diagnoMic  of  •ome  of  the  moat  i 
quntitie*  a*  the  hnadredth  of  a  gn 
dncad  to  powder : — 

a,    Cotrctist  tublimale.  oo  chanin 
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Fig.  63. 
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e,  8irtfchnui.^~-Yio  change  of  form  or  colour  till  sublimation 
at  345° ;  at  430°  melts,  darkens,  and  deposits  carbon,  still  yield- 
ing sublimates.  Morphia,  no  change 
of  form  or  colour  till  330°,  when  it 
sublimes,  melts  at  340°,  darkens  and 
deposits  carbon,  still  yielding  subli- 
mates. 

d,  Digitaline, «-  Darkens,  then 
melts  and  sublimes  at  310^.  Aconi' 
tine  melts  at  140°,  changes  colour 
at  280°,  sublimes  at  400°.  Atro- 
pine  melts  at  150°,  sublimes  at  280°. 
VertUrine  melts  at  200°,  sublimes  at 
360^,  yielding  isolated  crystals. 

Of  the  method  of  sublimation  con- 
ducted in  the  manner  just  described, 
with  or  without  the  thermometer,  it 
may  be  observed  further  that  it  is  ap- 
plicable to  the  following  distinct  pur- 
poses:— The  direct  sublimation  of 
white  powders  or  colourless  crystals ; 
the  sublimation  of  deposits  from 
solutions;  the  separation  of  active 
volatile  poisonous  principles  from  pow- 
ders which  contidn  them  as  consti- 
tuents or  admixtures.  The  following 
are  given  as  illustrations: — Take  a 
crystalline  speck  of  strychnia.  It  will 
yield  a  distinct  white  sublimate.  Take 
such  a  quantity  as  the  j^th  grain. 
It  will  yield  several  successive  subli- 
mates before  and  after  melting.  From 
the  thickest  of  these  proceed  to  obtain 
secondary  sublimates.  Dissolve  a  grain 
of  arsenious  acid  in  an  ounce  of  distilled 
water ;  evaporate  a  drop  on  a  slab  of 
porcelain  and  sublime  the  dry  residue. 
Take  the  y^th  grain  of  powdervd 
cantharides.  It  will  yield  a  well-marked  sublimate,  rendered 
very  distinct  if  moistened  with  a  drop  of  ether.  Take  a  drop  of 
the  liquid  used  for  browniug  gun-barrels,  which  consists  of  corro- 
sive sublimate,  muriate  of  iron,  a  salt  of  copper,  and  spirits  of 
wine :  evaporata  it  to  dryness.  It  is  crystalline,  as  seen  under 
the  microsoope.    Sublime  off  the  corrosive  Bub\vma\fi«WVvck%>}ci^ 


dvpoait,  or  they  may  be  imperfectly  ie' 
bj  ■tnorphooi  rorms.  And  ber«  liqntd 
great  advuitage ;  utd,  u  the  anutitai 
when  very  mull  ia  quantity,  art  id  ■  i 
reralti  are  highly  ntitfactory.  When,  fi 
of  ■trycbnia  and  oaironve  anblimata  do  l 
racteriitic  cryitalline  forms,  their  true  < 
mined  by  the  addition  of  the  imslleft 
reaj^cDt ;  and  witli  proper  care,  thers  b 
appliration  to  tbe  nuie  ipot  of  all  the 
found  to  give  chaTieteriitic  reaalta.  Ti 
minute  qnantitic*  of  liquid,  the  pipette 
commended,  readily  tend  thnmelTn.  1 
of  liquid  may  be  taken  l¥om  the  drip  a 
ptnnt  of  the  apatola  (flgi.  45  and  4A,  pp. 
5.  OryMtalliiteJbmu, — Cryitali  play  t 
the  detection  and  identitlcaljoii  of  mint 
whether  they  are  obtained  by  ■oblimatk 
tion,  or  by  reaction  of  Uqmd  with  1iqiu< 
■pot.  Now,  cryaialline  rorron,  bowerer 
modiflcaUuiu,  with  the  nature  and  caum 
Boqnainled.     Fortunatelv.  tb»  n"-*-'- 
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to  be  fbond  in  almost  every  g^ap  of  crystala,  may  be  advan- 
tage oualy  considered. 

The  regular  octahedron  is  shown  in  outline  in  fig.  54;  as  it 


Fig.  64. 


Fig.  65. 


Fig.  66. 


appears  when  a  glass  model  of  it  is  seen  with  a  triangular  facette 
in  advance,  in  fig.  55 ;  and  as  deft  by  a  plane  parallel  to  two  of 
its  sides  in  fig.  56.  It  consists  of  eight  equilateral  triangles 
joined  at  their  edges ;  and  a  section  passing  through  four  edges, 
so  as  to  divide  the  crystal  into  two  equal  parts,  shows  a  perfect 
square.  The  section  shown  in  fig.  56  also  divides  the  crystal 
into  two  equal  parts,  each  of  which  has  an  equilateral  triangle 
for  one  face  and  a  hexagon  for  the  other.  The  entire  crystal 
presents  itself  under  different  aspects,  according  as  it  adheres  by 
an  angle,  fiice,  or  edge,  and  the  light  traverses,  or  is  refiected 
from  it.  In  opaque  models,  or  in  groups  of  crystals  seen  by  re- 
Fig.  67. 


fleeted  light,  two,  three,  or  four  sides  only  are  displayed  as  in  the 
annexed  illustrations  (fig.  57).     But  when  the  light  is  traos- 


Fig.  68. 


6 


mitted  through  the  crystals,  these  forms  are  modified  and  dis- 
guised by  such  shadows  as  those  shown  in  f^g.  1^.  IVtVa^xtf^^i^tueoL 


410 


XETHODS  OF  FBOGBDUSB, 


Fig.  60. 


that  the  «ght  sideB  of  the  octahedron  are  TmUeb  *•  in  tlM  Bftk 
of  the  leries,  io  which  the  three  receding  tnanglaa  and  tlivea  daik 
triaDgokr  spots  represent  ux  ndes,  and  the  two  parallel  cqoi- 
lateral  triangles,  the  seventh  and  eighth.  Sometiniea  the  octa- 
hedron, instead  of  heing  moulded  on  a  sqnare^  is  bolt  oo  an 
ohlong,  assuming  the  form  shown  in  fig.  69. 

In  most  gronpa  of  crystals  these  forma  win 
be  recognised;  hnt  it  shcmld  be  nnderafeood  fbafc 
the  octahedron  is  not  alwajs  perfects     Its  angles 
may  be  truncated,  sometimes  one,  someti—amorB 
than  one,  sometimes  alL    Its  sides  may  alao  be 
indented  and  its  angles  rounded,  so  as  to  rewiiible 
a  trefoil  (fig.  60). 
Again,  the  half  crystal  formed  by  the  section  indicated  in 
fig.  66,  like  the  entire  crystal,  may  present  itself  in  many  ^* 
ferent  attitudes : — 1,  as  a  simple  equilatenl  triangis ; 
^*  2,  as  an  equilateral  triangle  resting  on  half  the  ad- 

joining triangle  as  a  base ;  8,  as  a  nmple  hezagon  5 
4,  ss  a  hexagon  with  three  small  equilateral  triangles 
in  shadow;  6,  as  a  truncated  equilateral  triai^le; 
6,  as  a  figure  having  the  appearance  of  a  triangular 


V 


prism  (fig.  61). 


Fig.  61. 


A^OOz 


These  half  crystals,  by  the  jnxtapontion  of  their  oorrespood- 
ing  parts,  constitute  twin-crystals,  or  maelet,  as  in  figs.  62  and 
63.      Bectangular  prisms,  of  which  f^.  94^ 


Fig.M. 


Fig.  62. 


r\^ 


Fig.  68 


faithfully  drawn  from  a  photograph,  contains 
two  spedmens,  are  of  less  frequent  occurrence. 
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Fhtet  Ttrioas  in  fonn,  sise,  and  thicknen  are  alio  very  com- 
moo  in  aome  q)eeimeiia  (fig.  65). 


Fig.e5. 


OA 


Hie  rhomlnc  dodecahedron,  in  the  yarioos  poaitions  shown  in 
the  first  foor  of  the  figures  annexed  (fig.  66),  and  the  macUi,  or 

Fig.eaL 


twin-crystals,  deleted  in  the  fifth  and  rizth,  go  &r  to  complete 
the  history  of  the  crystal  of  arsenioos  acid  taken  as  an  example 
of  a  crystal  of  definite  finrm,  patting  on  appearances  the  most 
varioos  through  difibrenoe  of  position,  imperfect  development, 
rotation  of  half  crystals,  and  modifications  of  form  in  harmony 
with  the  cnhical  system  to  which  it  heUmgs.* 


1. 


8. 


Another  crystal  which  has  a  certain  medico-legal  interest, 
from  heing  present  in  some  deposits  from  solutions  of  tartar 
emetie,  is  the  tetrahednm,  shown  in  outline  in  (1)  fig.  67,  together 
with  Uie  alternative  form,  oonosting  of  a  cuhe  with  its  edges 
removed,  as  at  8. 

The  tetrahednm  oonnsts  of  four  equilateral  triangles,  joined 
at  thar  edges,  and  presents  itself  very  ooostanUy  in  the  manner 
shown  in  the  shaded  crystal  (2,  fig.  67). 

*  Those  who  desire  flilly  to  onderrtaBd,  or  dtarly  to  ezpliin,  the  erjftals 
of  arMotoos  add.  thoiild  study  than  on  tae  large  mle  in  octshedrm  of  wood 
and  fflasB,  referring  to  the '  Mineralogy  and  Crjit^lograiihy'  of  Tennant  and 
MitucU,  and  natng  the  binoenlar  siiicraaoope. 
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Tb«  mudDiDg  crjAib  with  whidi  we  biTa  to  deal  hi  ^ri 

legal  inquinn,  ire  chieflj  the  printutie  forme  mi  plUM  at 

flgnre  ■>  Ivgel;  among  the  nibtiiiuUe  lod  dapoat*  tnm  m 

tiMM  of  Itig   alkalcadi.    Tboae  tnoat  iliauium   <tf  notka  * 

7l(.«a. 


5k 


__      ij    Mil 

1,  the  rectangular  (bnr-eided  prinn  of  itrjdnda;  S,  tba  d» 
ndnl  priim  oT  morphia ;  S,  the  rigbt  reetaiignUr  priana  of  eoOa 
aci'l  aud  lulphate  of  linc 

The  cobia  crjital  of  Iodide  of  potaMDm  and  aanmnn  alt 
(1,  flg.  6!)),  the  deep  ui-iided  pbtea  of  attjchiua,  aa  dapoaMd 
tttKa  nlutiom  in  beniole  (2),  the  ponlagonal  dodacalMdna  tami 
in  the  (amo  d^poaiU  (3),  and  the  deep  •qaare  platea  of  Uohroaata 
and  ferroeyanato  of  potaeb  (4),  are  ain  worth;  of  attention.  It* 
rhomb  (b)  ia  of  lev  medioo-k^  ioterert. 


/ 

-' 

/ 

CQ® 


Tlie  ciyitali  obtained  by  mblimatioo  of  the  alkaloUa,  fl 
their  tolutioDi  in  varioiu  meoitnta,  and  fWnn  tlieir  raastk 
indeed  cryitaU  from  ererj  kind  of  aidation,  are  aatffeet  to  gi 
variation  in  form  and  gnmpiiig. 

The  ciiuea,  of  which  it  i*  moat  important  to  taka  Bot^ 
determining  the  fbrmi  of  cryitali,  are  ti 
materia!,  and  itrengtb  of  aolntjon. 
flee  to  obaerve  that  nometime^  aa  in  the  a 
anenioQi  add,  it  will  determine  whether  a  depcait  aball  ba  etja- 
talline  or  amorphoni,  in  othen,  aa  in  aolationa  of  ooBUDoa  ^t, 
whatbar  the  ciTitalt  iball  be  cnbei  or  octahediai  of  yaaatilf, 
that,  in  tha  eaat  of  the  anblimatca  oT 
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reoogniied  that  the  tmaUer  the  qoantity  the  more  defined  the 
cryitalfl;  of  Hrength  of  wUUion,  that  thii  will  of  itself  fome- 
timea  determine  the  form  of  compoond  crystals,  as  in  the  cai>e  of 
hichromate  of  potash,  which,  in  strong  solation,  yields  a  deposit 
of  deep  plates  and  prisms,  in  weak  solation,  of  a  delicate  arho- 
reacenoe.  (See  Bichromate  of  Potash.)  So  important  is  this 
caose  of  variation,  that  I  have  thought  it  expedient  throoghont 
thb  work  to  indicate  the  strength  of  the  solution  to  be  tested,  as 
well  as  of  the  reagent,  adopting  for  both,  as  most  convenient,  the 
same  fraction  of  one  per  cent.  This  precaution  is,  at  least,  as 
necessary  as  afllzing  to  microscopic  objects  the  scale  of  enlarge- 
ment. (6.)  In  the  case  of  crystals  forming  under  the  micro- 
scope, different  forms  of  crystal  will  develope  themselves  in  a 
deep  undisturbed  drop  and  in  a  thin  layer. 

6.  Speetmrn-anaUftii. — This  elegant  and  ddicate  method  of 
detecting  and  identifying  minute  quantities  of  matter  has  already 
been  described  (p.  325)  and  applied  to  distinguish  the  dissolved 
colouring  matter  of  tJie  blood,  whether  pure,  or  acted  on  by 
reagents,  from  colouring  matters  having  the  same  tint.  Of  the 
extreme  delicacy  of  this  method  there  can  be  no  doubt ;  but  it  is 
one  requiring  for  its  successful  and  safe  application  practised  skill 
and  great  care,  and  cases  must  be  extremely  rare  in  which  other 
more  simple  and  ready  methods  having  failed,  we  should  feel 
compelled  to  reMrt  to  tliis.* 

To  complete  the  account  here  given  of  the  methods  of  analysis 
applicable  to  the  detection  of  minute  quantities  of  poison,  some 
notice  ought,  perhaps,  to  be  taken  of  the  use  of  polarized  light, 
and  of  the  facts  relating  tofluareteenee.  Of  the  extreme  delicacy 
of  the  tests  arising  out  of  the  application  of  these  phenomena,  and 
of  their  high  value  when  applied  by  skilful  and  practised  persons, 
there  can  be  no  doubt;  but  the  descriptions  and  explanations 
necessary  to  enable  the  student  to  apply  them  with  safety  would 
occupy  more  space  than  is  consistent  with  the  plan  of  this  work. 
For  dear  explanations  of  these  optical  phenomena,  the  reader  is 
referred  to  Miller's  '  Elements  of  Chemistry,'  Fhrt  I. 

*  The  reader  is  referred  to  Professor  Besle's  '  How  to  Work  with  the 
If  ieroeeope,'  4th  edit.  p.  118,  for  s  paper  by  Mr.  Sorby  himself.  Also  to '  The 
Jlieroeeope,  its  Historr,  Construction,  sod  Application/  by  Jabex  Hoff , 
sixth  editimi,  p.  119  sod  p.  786.  fcnr  a  fiill  deecription  of  the  instmnient.  See 
also  the '  Prooeedings  of  the  Roysl  Society/  tol.  it.  No.  92,  for  a  paper  by 
Mr.  Sorby,  explaining  hit  scale  of  measarement;  and  the  '  Pharmaeeatical 
JonmaL'  Feb.  IMi;  for  a  Lecture  on  Speetrum  Analysia,  by  Prof.  W.  A. 
]|iIl^rM.D.,y.P.B.8.,  fur  a  condenssdhistoiy  of  the  origin  snd  progress  of 
Idsintscwtiag  mstbod  of  research. 


CHAPTER  IV. 

CORROSIVES. 
I.  THE  MINERAL  ACIDS. 

BULFHtrBIC,  KITBIO,  ASD  KUBIATIO. 

II.  THE  ALKALIES  AND  THEIR  CARBONATES. 

POTASH,  SODA,  AITD  AMKOKIA. 

The  mineral  acids,  with  the  alkalies  and  their  carbonates,  make 
np  together  a  well-defined  group  of  nmple  corro»if>e9 — ^that  is  to 
say,  of  poisons  of  which  the  symptoms  are  due  solely  to  energetic 
local  action.  They  have  no  specific  remote  efibcts ;  and  in  this 
they  differ  from  the  metallic  corrorive  poisons  (the  chlorides  of 
mercury,  antimony,  and  zinc,  and  the  nitrates  of  mercury) ;  from 
oxalic  acid  in  strong  solution ;  and  firom  phosphorus  and  iodine 
in  substance. 

I.  THE  MINERAL  ACIDS. 

In  the  five  years  1852-56,  77  cases  of  poisoning  by  these 
adds  were  reg^istered,  of  which  73  were  by  sulphuric,  2  by  nitric^ 
and  2  by  muriatic  add. 

Poisoning  by  the  mineral  acids  is  not  often  a  homiddal  act ; 
but  they  are  sometimes  given  to  adults  in  place  of  medidne^  or 
poured  down  the  throat  while  they  are  asleep  or  intoxicated :  and 
more  frequently  to  young  children  by  their  mothers  or  nurses. 
In  infants  the  act  is  homiddal,  in  children  dther  homiddal 
or  acddental,  in  adults  generally  suicidaL  Hie  mineral  acids 
have  also  been  administered  otherwise  than  by  the  month. 
One  add  (the  sulphuric)  has  been  injected  into  the  vagina, 
another  (nitric  acid)  has  been  poured  into  the  ear. 

These  acids  are  also  sometimes  used  to  disfigure  the  person,  or 
destroy  the  clothes,  or  to  imitate  the  destructive  action  of  moths. 
The  sulphuric  add  is  the  one  commonly  chosen  for  the  work  of 
disfigurement. 
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The  Mineral  Acids  have  tbe  foUomng  familiar  properties  :— 
tbej  char  aud  destroy  organic  matters ;  disooioor,  and  corrode,  or 
injure,  the  textnre  of  black  cloth ;  redden  vegetable  bines ;  and 
alter  or  discharge  the  colour  of  dyed  articles  of  dress. 

The  symptoms  common  to  these  acids  are  :-~a  sour  taste  and 
boming  pain  in  the  mouth,  throat,  and  gullet,  immediately  after 
swallowing  the  acid,  followed  by  excruciating  pain  in  the  stomach, 
eructations,  constant  retching,  and  vomiting  of  a  brownish  or 
blackish  matter  containing  blood,  coagulated  mucus,  flakes  of 
epithelium,  or  portions  of  the  lining  membrane  of  the  gullet  and 
'stomach.  The  act  of  swallowing  is  painful,  or  even  impossible, 
and  there  is  intense  thirst.  The  bowels  are  costive,  the  urine  scanty 
or  suppressed,  and  the  patient  is  teased  with  constant  tenesmus  and 
dysuria.  The  pulse  is  generally  small  and  frequent,  the  respiration 
catching,  and  sometimes  laborious,  and  the  countenance  expresses 
intense  anxiety.  In  some  cases  the  acid  passes  into  the  windpipe, 
and  causes  a  harassing  cough,  with  croupy  respiration  and  hoarse 
voice,  and  the  accumulation  of  tenacious  mucus  discharged  with  dif- 
ficulty, and  threatening  instant  suffocation.  The  lips  are  shrivelled, 
and  blistered  or  excoriated,  or  they  present  spots  of  the  charac- 
teristic colour  of  the  acid  bordered  with  red ;  the  cheeks  and  chin 
are  also  spotted,  and  discoloured  streaks  run  from  the  angles  of 
the  mouth.  The  inside  of  the  mouth  is  white,  shrivelled,  and  cor- 
roded, brown  or  yellow,  and  the  teeth  loose  and  discoloured.  The 
tongue  is  sometimes  white  and  polished,  sometimes  discoloured. 
Distinct  marks  of  the  acid  are  also  commonly  found  on  the  neck 
or  fingers,  and  on  the  clothes;  and  the  vomited  matters,  if  rejected 
on  a  limestone  pavement,  cause  effervescence.  In  fatal  cases, 
death  is  generally  preceded  by  symptoms  of  collapse,  the  intel- 
lectual faculties  remaining  clear  to  the  last.  Some  patients  die 
convulsed,  others  suffocated.  Severe  nervous  symptoms,  such  as 
trismus,  tetanus,  epilepsy,  and  delirium  are  occasionally  present, 
and  rashes  sometimes  appear  on  the  skin. 

These  poisons  may  destroy  life  in  such  small  quantities  as  one 
or  two  drachms,  and  in  such  short  periods  as  two  hours  or  less. 
But  the  patient  may  linger  for  days,  weeks,  or  months.  In 
chronic  cases  he  is  feverish ;  has  a  dry  skin  and  frequent  pulse ; 
occasionally  vomits  his  food  mixed  with  flakes  of  false  mem- 
brane, or  portions  of  the  lining  membrane  of  the  gullet  and 
stomach,  similar  flakes  being  sometimes  discharged  from  the 
bowels;  and  suffers  from  salivation  with  foetor  of  the  breath. 
The  belly  is  tense ;  the  breathing  short  and  difficult ;  there  are 
pftins  and  cramps  of  the  limbs;  digestion  is  impaired;  all  the 
functions  of  the  body  languish ;  extreme  emaidatVoii  «a''gQ!r9«^<^\ 
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^um-i,  una  windpipe;  or  it  may  act 
death  by  suffocation. 

Tlie  mineral  acids  have  boen  injecl 
or  poured  into  the  eiir ;  and  in  all  th 
The  post-mortem  appearance*  001 
are  the  following : — ^Tbe  lips,  chin,  a 
are  marked  by  the  acid  in  the  mannei 
membrane  of  the  month,  tongne,  and 
brown,  shrivelled  and  corroded;  and 
white  paint.    Portions  of  the  tisraeB 
I  times  they  are  gangrenous,  sometime 

^  may  be  contracted  or  swollen,  the  rin 

the  larynx  inflamed.     The  gullet  prei 
as  the  mouth  and  throat,  and  it  is  < 
membrane  more  or  less  extensively  d« 
428.)     Sometimes  it  presents  the  peci 
eaten  appearance  shown  in  fig.  71.     In 
seat  of  ulceration,  and  is  perforated, 
escapes.    The  stomach  is  usually  distei 
with  a  yellow,  brown,  or  black  glutinous 
into  the  gullet  and  commencement  of  t 
lining  membrane  is   highly   inflamed, 
injected  with  bUck  blood ;  as  in  fig.  73 
oxtravasated  into  its  substance;  the  ru 
tensive  destruction  of  its  coats,  ulceratio 
freqnent   rw»n"»~ *"' 
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Excepfctons  to  the  general  rule  of  the  post-mortem  appearances 
are  numerous,  ari^ng  either  from  the  strength  and  quantity  of 
the  acid,  the  full  or  empty  state  of  the  stomach  at  the  time,  or 
the  part  of  the  alimentary  canal  which  the  poison  reaches.  It 
may  not  pass  beyond  the  mouth,  it  may  not  enter  or  pass  the 
stomach,  and  its  action  may  be  limited  to  the  upper  part  of  the 
windpipe. 

The  diagnosis  of  poisoning  by  the  mineral  acids  is  easy.  The 
sour  taste,  the  immediate  commencement  of  the  symptoms,  the 
extensive  disorganization  of  All  the  parts  with  which  the  acid 
comes  in  contact,  the  abspnce  of  diarrhosa,  the  stains  on  the  skin, 
and  the  injury  to  the  clothes,  form  a  combination  not  to  be  attri- 
buted to  any  other  cause.  In  the  grc>at  majority  of  cases,  both 
symptoms  and  post-mortem  appearances  are  decisive  of  the:nselves, 
but  when  combined  they  leave  no  room  for  doubt.  In  almost  every 
instance  additional  evidence  is  afforded  by  chemical  analysis. 

TrecUment, — The  best  antidote  would  be  calcined  magnesia,  or 
the  carbonate,  mixed  with  water,  or  with  milk  and  wt  ter.  But  as 
these  are  not  likely  to  be  at  hand,  chalk  or  whiting,  the  plaster 
from  the  ceiling  or  wall  of  an  apartment,  milk,  oil,  or  soap-suds, 
or  soda  or  potashes,  mixed  freely  with  water,  should  be  given 
without  delay.  Milk,  mucilaginous  and  oily  drinks  and  dilute 
alkaline  solutions,  should  be  given  freely  and  frequently  for 
several  hours  or  days. 

The  corroded  and  softened  state  of  the  parts  would  forbid  the 
use  of  the  stomach-pump,  even  if  it  were  possible  to  introduce  it. 
If  the  patient  is  quite  unable  to  swallow,  a  cautious  attenipt  may 
be  made  to  introduce  the  tube  into  the  a^sophugus  beyond  the 
obstruction.  The  subsequent  treatment  must  depend  on  the 
nature  and  severity  of  the  symptoms.  Leeches  to  tlie  pit  of  the 
stomach  are  likely  to  afford  relief,  and,  if  grateful  to  the  p  ttient, 
ice  in  fiubstance,  or  iced  drinks  may  be  prescribed.  Tlie  bowels 
must  be  kept  open  at  first  by  injections  of  thin  gruel,  and  hs  soon 
as  aperients  appear  safe,  by  castor  oil,  previously  well  mixed  with 
about  twice  its  quantity  of  hot  milk,  and  given  cold.  Excori- 
ations on  the  surface  must  be  treated  as  burns. 

I.  SULPHURIC  ACID.     (0/7  of  Tiiriol.) 

In  the  five  jears  1852-56,  sulphuric  acid  was  credited  with  73 
out  of  the  77  deaths  attributed  to  the  mineral  acids,  nnd  it  takes 
the  fifth  place  among  the  ))oisons  in  order  of  frequency. 

The  strong  acid  is  sold  by  druggists  and  oilmen  as  "oil  of 
Titriol"  to  blacking-makers;  and  the  dilute  acid  as  "vitriol," 
'*  spirit  of  vitriol,"  or  '*  essence  of  vitriol,"  for  cleaxi\\i\j^\iVQXkss^  oil 


4.  In  orgaaie  mixl»rei, 

1.  atroi^aKiph 
A  beaT7  <rily  liqnld,  not  ftunlngi  < 
fbond  in  commeroa,  of  k  Uglit  In 
matter,  and,  «b«n  added  lo  water,  gl 
with  Mqiper  tnmiDgt,  lalphnTaoi 
libaiatM  iodin*  Iroia  iodic  add.  It  i 
ral  of  the  alkalmdi,  with  at  witbo 
TeratriDe  it  tnnii  fint  jellow,  than, 
oolour  ii  immtdiatel;  prodoced  bj  wi 
obaracteriatic  reaction  of  the  &m  asid 
whto)  traRDod  a  dear  bine. 

S.  BUmU  Salplmr. 
A  coloorleN  liquid,  of  a  itroug  add 
and  cbara  paper  when  dried,*  and  glr 
of  barimn  a  white  pTeci[utata,  iiuolaU 
d[rilate  teing  collected,  wa^ied,  anc 
Uoz,  and  baat«d  on  charcoal  in  the  r 
ldp4  i*  coDTeited  into  the  eolpbide ; 
dilate  hv^.™i.i~-:-   .  ■■      ■ 
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by  appropriate  tests.  Wonnley  recommends  veratrine  as  the 
best  tot  for  the  free  acid,  and  one  in  every  respect  superior  to 
Bunge's  cane-sugar  test.  If  a  fragment  of  the  alkaloid  be 
dropped  into  a  liqnid  containing  as  little  as  the  one- thousandth  of 
a  grain  of  the  free  acid»  and  dissolved  by  the  aid  of  heat,  it  forms 
a  colonrless  mixture,  which,  evaporated  to  dryness,  leaves  a  de- 
pont  with  a  fine  crimson  border. 

8.  Stains  on  Cloth, 

The  strong  acid  stains  black  cloth,  first  red,  then  brown,  and 
corrodes  it.  The  stain  continues  moist  for  months  or  years,  and 
bas  an  acid  reaction:  The  dilute  add  produces  the  same  change 
of  colour,  and  less  corrosion ;  hut  the  spots  are  dry. 

To  detect  the  acid,  the  stained  fragment  of  cloth  must  be 
boiled  in  a  small  quantity  of  distilled  water,  the  liquid  filtered, 
and  tested  for  the  free  acid.  A  drop  of  the  filtrate  should  be 
evaporated  on  a  glass  slide,  and  if  a  visible  stain  remains,  it 
should  be  examined  for  saline  matters,  and  an  unstained  portion 
of  the  same  cloth  should  be  examined  in  the  same  way. 

Clean  linen  and  cotton  fabrics  corroded  by  the  add  may  be 
submitted  to  destructive  distillation  in  a  reduction-tube,  in  the 
month  of  which  a  slip  of  filtering  paper,  moistened  with  solution 
cf  starch,  and  sprinkled  with  iodic  acid,  is  placed.  The  released 
iodine  reveals  its  presence  by  the  blue  iodide  of  farina.  This 
process  is  not  applicable  to  woollen  textures,  which  contain  sul* 
phates,  to  the  coats  of  the  stomach,  or  to  its  contents.  A  parallel 
experiment  should  always  be  made  with  an  unstained  portion  of 
the  same  material. 

4.  Organic  Mixtures, 

Liquids  containing  organic  matter^  such  as  tea  and  coffee,  beer 
and  porter,  if  thick  or  turbid,  must  be  boiled  with  distilled  water, 
and  filtered  through  paper  supported  by  muslin ;  if  dear,  they 
may  be  filtered  at  once.  The  coloured  precipitate  thrown  down 
by  nitric  add  and  nitrate  of  baryta  is  to  be  collected,  boiled  in 
strong  nitric  add,  to  destroy  the  organic  matter,  and  converted 
into  sulphide  of  barium,  as  above. 

The  contents  of  the  stomach,  or  the  vomited  matters,  will  have 
a  strong  add  reaction  if  no  antidote  has  been  given ;  but  if  the 
case  has  received  medical  treatment,  or  the  patient  has  sundved 
some  time,  they  may  be  neutral  or  even  alkaline. 

0.  If  they  have  an  add  reaction,  it  is  probable  that  they  contain 
a  free  add,  which  may  be  the  sulphuric,  or  one  of  the  two  adds 
Qsoally  found  in  the  Btomscb^  the  scetio  aiid  Yi^dxo^Qn!^  "Ytki 
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nch  M  Blum,  m-  witb  ii  Bu>pliate,  lu 
with  free  ralphuric  and.  Id  the  Ut 
hwjU  till  rttuntierBix  cMaei,  tnd  i 
■ad  from  tlie  wnghC  of  the  remltin) 

b.  If  the  organio  nutten  hivs 
MDtnl.  the;  miiit  be  Ualed  in  ditti 
tMta  being  applied  to  the  BItared  lu; 

If  sarboiuita  of  lime  bu  been 
reralting  tnlplute  miut  b«  dlaolf ed 

If  tfae  quantity  of  acid  diKovered 
nrj  miKll,  there  ii  no  proof  that  it 
weretioDi  of  the  alomuch  alwaya  con 
tasl  aalphate*.  Nor  ilou  the  diie 
■aeh  M  the  iulphate  of  nut^usia, 
free  Hilphuric  ainil,  foi  the  M)t  itrel: 
aperient.  The  discovery  of  lulpliate 
the  adminiitralion  oF  gulpliuric  acid 
ehalli  ■■  an  autidote,  would  be  oi  ooi 
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Qtuxniiiaiive  Analysis, — Use  for  this  purpose  the  precipitated 
sulphate  of  baryta,  boiled  in  pare  nitric  acid,  washed  and  dried. 
100  parts  of  the  sulphate  contain  41^  of  the  strong  acid. 


SYKFTOICS^  FOBT-ICOBTEIC  APFEABANCE8,   AKD   TBBATMENT. 

Symptoms, — Those  already  described  at  p.  415,  but  severe  in 
proportion  to  the  strength  and  corrosive  propertieit  of  the  acid. 
Severe  nervous  Bymptoms  are  sometimes  present,  such  as  locked- 
jaw,  rigid  spasms  of  the  extremities,  epilepsy,  and  delirium. 

Diagnosis. — The  dark-brown  stains  on  the  skin,  and  the  moist 
brown  corroded  stains  on  black  cloth,  are  characteristic 

Post-mortem  appearances, — Those  described  at  p.  416 ;  but 
the  disorganization  greater,  and  perforation  more  frequent  (about 
a  third  of  the  cases),  than  in  poisoning  by  the  other  mineral 
atnds.  The  colour  of  the  epithelium  and  mucous  membrane 
dark-brown  or  black,  as  if  charred ;  while  in  cases  of  poisoning 
by  nitric  acid  it  is  more  commonly  yellow  or  green.  When 
thickly  I  coated  with  mucus,  the  lining  membrane  of  the  mouth 
and  alimentary  canal  seems  smeared  with  white  paint.  This  is 
the  effect  of  the  acid  on  the  secretions  of  the  canal  after  death 
(Dr.  Chowne).  The  post-mortem  effect  on  the  mucous  membrane 
itself  is  to  render  it  yellowish  and  brittle,  to  bleach  the  muscular 
and  peritoneal  coat,  and  to  char  the  blood  in  the  vessels  (Orfila). 

Fatal  dose. — In  the  ndalt,  one  drachm :  in  an  infant  five 
weeks  old,  half  a  drachm.  Four  ounces  have  been  swallowed  by 
an  adult  without  fatal  consequences. 

Fatal  period, — Shortest  one  hour :  in  a  child  '*  almost  imme- 
diately," Life  may  be  prolonged  for  several  days,  weeks,  or 
months,  up  to  the  limit  of  two  years.  Average, — In  cases  that 
prove  fatal  in  24  hours,  about  10  hours. 

Mortality, — Almost  all  infants  and  young  children.  In  adults, 
two- thirds  of  the  cases.* 

Treatment, — That  already  described  at  p.  417. 

*  The  followini^  are  the  retults  of  several  cases  reported  in  the  English  and 
Foreign  Journals  :— 

or  86  cases  (the  mt^jority  females)— 26  were  fktal  (all  the  children  and  18 
adults),  and  10  recovered  (sU  adults). 

Of  31  cases— 20  were  suicidal,  3  homicidal  (oil  young  children),  and  8  acci- 
dental (2  of  them  children). 

Among  adults,  both  in  accidental  and  suicidal  poisoning,  there  was  1  ratio- 
very  to  2  deaths. 

Of  the  26  fatal  cases,  10  lasted  a  day  or  less ;  6  more  than  a  day  and  less  than 
a  week ;  3  less  than  a  fortnight ;  1  from  a  fortnight  to  three  weeks ;  1  more 
than  three  weeks :  and  6  extended  from  five  to  forty-five  weeks. 

The  Ua*t  duration  in  6  children  was  three  and  abs3A  Wosv^kiA  grtodlw^ 
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the  ujd  ii  Doitlier  inlpbnrie  nor  bjdrocbloric,  dot  >d;  of  th* 
oommoD  vegfitable  addi.  This  pmnrnption  is  converted  into 
oertuDt;   by  the   fcllowing^  t«8ta: — a.  -.     „ 

'When  boiled  with  copper  Slln^  pro- 
vided tbe  add  be  not  verj  ^ute,  tb 
cbuacteristjc  onnge  famEa  are  give 
off.    b.  If  catboiute  of  potub  is  adile 
to  the  liqnid  till  efferveicence  ceaiei 
mnd  ■  piece  of  filtering  paper  is  dipped  I 
into  the  liquid  and  dried,  it  bumi  like    . 
tooch'paper.    e.  On  ilowl;  evaponting  | 
the  liquid,   it  jieldi  crystal!  of  nitrale 
of  patub,  of  the  form  anneied.  Sololion  1  in  100. 

The  crjBtali  of  nitrate  of  potash  h>  obtained  from  the  iolntioQ, 
yield  ooiroborative  praofe  of  the  nature  of  the  acid,  by  the  follow- 
ing  reaction*: — a.  When  ignited  on  charcoal,  tbej  barn  with 
deflagration,  b.  On  adding  strong  sulpbaric  acid,  a  colonrleu 
vapooT  with  the  peculiar  odour  of  nitric  acid  i«  given  off,  c.  Drop 
a  fi-Agmetit  of  the  salt  into  a  small  test-tube,  add  a  few  drops  of 
distilled  water,  and  then  a  drop  of  strong  Bntpburic  acid ;  drop  in 
a  ftagment  of  copper :  the  characteristic  ruddy  fume*  are  given 
oC  J.  Proceed  aa  in  e,  and  add  one  or  two  drops  of  strong 
hydrochloric  add :  the  resulting  liqnid  dtasolvea  gold  leaf.  The 
following  testa  are  best  applied  on  a  slab  of  white  porrebiin : — 
s.  Htristen  a  crystal  of  the  salt  with  distilled  water,  add  a  drop 
of  pure  concenb^ted  sulphuric  acid,  and  lUiaolva  by  the  heat  of  a 
spirit-lamp,  allow  the  liquid  to  cool,  and  introduce  into  it  a  Irag- 
ineDt  of  the  green  sulphate  of  iron ;  a  dark  green  ring,  changing 
to  brown,  wiU  form  round  the  crysCaL  /.  Proceed  as  in  S,  and 
anllstitnte  a  fngment  of  morphia.  It  strikes  a  rich  orange  coUiar, 
and  yields  a  yellow  liquid,  g.  Proceed  as  in  e,  and  substitnte  a 
fragment  of  bruda.  It  strikes  a  blood  red.  h.  Proceed  as  in  e, 
and  add  a  fragment  of  narcotine.  A  reddish-brown  colour  il 
produced,  changing  with  a  gentle  boat  to  deep  blood-red.  The 
ri:Jlowing  may  be  added  as  an  eicellent  teat  tor  any  nitrate. 
Place  in  a  teat-tnbe  a  few  drops  of  sulphuric  add,  and  add  a  little 
distilled  water :  then  a  Augment  of  pyrogallic  add.  Allow  a  few 
drops  of  strong  sulphuric  add  to  trickle  down  the  side  of  the 
tube  and  snhside  to  the  bottom.  Add  a  few  crystals  of  oommon 
■alt,  and  when  the  effervescence  cease*,  drop  in  the  crystal  of  the 
nitrate.  The  add  at  the  bottom  of  the  tube  pots  on  an  intense 
pnrple  hue,  which  may  eitend  to  the  rest  of  the  liqnid.  (Horsl^, 
conflnned  by  Wormley.) 
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3.  SlaitiM  on  Cloth. 

Boil  Ihe  fingineut  of  doth  in  a  nnall  qatntit?  of  diimW 
»ntcr,  Tb*  J^rxGDce  of  nii  add  nill  be  indiMt«<l  1^  test-pliari 
and  timt  of  oitric  acid  hy  Iba  a])pearanw  of  tlie  (tuin.  Neatnliw 
<riU>  cnrboDste  oC  potaab,  aod  filter-  The  dry  filter  bnnii  lik* 
toiicli-paiier.  Enporate  Ibe  liquid,  collect  and  eisuiue  thi 
cryatals  by  Ihe  niicrowvpc,  nnd  apply  the  bmcia  teat  u  atore; 
and  if  poaaible  the  otiicr  testa  i&  BBCcCBaion. 

To  dibtingiuuh  itninB  of  Ditric  orid  from  thoM  cniued  by  iodine 
or  by  bile,  test  with  a  weak  solution  of  caoEtie  potAsb.  Tha 
indelibln  nitric  add  Btaio  euatnea  a  cltur  arange  lint ;  thsl  caued 
by  iodiue  immediatdly  ^snppcan ;  the  tHle-ituin  is  nncbHiged, 

4.  Organic  Mirlurei. 

If  the  liqnid  Is  visdd,  dilute  with  distilled  water,  boil,  and 
filler.  If  it  has  an  acid  reaction,  centralize  with  twbonate  of 
potash,  cryatalliin),  and  apply  the  lestg  just  described. 

If  antidotes,  euch  bb  cbalk  or  mogiieEia,  have  been  given,  tbe 
tiqoid,  instead  of  having  an  aciil  reaction,  may  be  neutnl  or 
feebly  alkaline.  In  this  case,  also,  the  filtered  liquid  ia  to  be 
tieeted  with  carbonate  of  potash ;  soluble  nitrate  of  potaab  will  be 
formed,  and  insoluble  carbonate  of  lime  or  mattnesia  thrown  don, 
this  being  separated  by  fresh  fiUratioo.  The  filtered  liquid  isera. 
poratcd,  and  tbe  crystalline  residue  tested  for  nitrate  of  potaih. 

When  the  quantity  of  aciil  in  the  organic  liqnid  is  very  small, 
it  may  be  removed  from  the  vessel  containing  it  by  means  of  a 
rough  syphon  formed  of  filtering  paper.     (Cbristison.) 

Mucous  membrane  acted  on  by  tbe  acid  may  be  treated  a* 
fragments  of  cloth. 

In  the  case  of  nitric  as  of  sulpburic  acid,  the  post-mortein 
appearances  ere  so  chsracteristic  as  to  render  chemical  aualyii* 
unnecessary. 

Quaalilaline  ana/yiit, — To  tLe  nitrate  of  potash  add  itroDg 
sulphuric  add  j  dissolve  tbe  sulpliate,  calcine  it,  wash  with  alcohol 
to  remove  free  acid,  and  erepcrate  to  dryness.  For  one  hundred 
grains  of  the  dry  sulphate  ailow  aboat  dghty-two  grains  of  tbs 


BTKPTOua,   POfiT-UOBTEU    APFEABANOEB,   IVD   TBEATMSMT. 

Sgmptirm*. — Those   already    described  (p.  416).       A    miliary 

rash,  with  intolerable  itching,  was  present  in  one  case  on  the 

DiagnonM.—^'aa  jeWi'n    tf^W  tm  tlte   skin,   and   the  dry 
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jellow  oorrorions  on  the  dren,  are*  cbftracteristic  of  this  acHl* 
The  diaooTery  of  these  stains  on  the  person  and  dress  of  an 
accosed  person  has  led  to  his  conviction. 

PoH-mortem  appearances, — Those  already  deierfbtd  (p.  416). 
The  colour  of  the  mucons  memhrane  yellow,  or  green  in  parts  of 
the  stomach  and  intestines  containing  hile.  The  degree  of  corro- 
sion less,  and  perforation  more  rare,  than  in  the  case  of  sulphuric 
add. 

Jfaial  dose, — ^Two  dmchms.  (Taylor.)  In  infants  less.  Re- 
covery has  taken  place  after  half  an  ounce,*  or  more. 

I^atal  period  (shortest). — In  the  adult  an  hour  and  three- 
qoarters :  in  the  infant  a  few  minutes. 

Average. — In  the  majority  of  fatal  cases  death  takes  place 
within  twenty-fonr  hours ;  but  life  may  be  prolonged  to  several 
days,  weeks,  or  months. 

Mortality, — About  half  the  cases. 

Treatment,— k%  for  the  mineral  acids  generally  (p.  4l7).t 

Nitric  add  has  been  poured  into  the  ear,  and  caused  sloughing, 
abnndant  hsemorrhage,  paralysis  jactitans,  extreme  debility,  and 
death  in  about  thirteen  weeks.J 

The  orange  fumes  given  off  when  nitric  acid  is  poured  upon 
copper  or  mercury  (and  commonly  known  as  nitrous  acid  gas)  are 
produced  in  large  quantity  in  some  processes  of  the  arts,  such  as 
water-gilding  and  brass- button  making.  They  irritate  the  eyes 
and  lungs,  and  give  rise  to  a  troublesome  cough,  renewed  by  each 
repetition  of  the  process ;  and  at  length  becoming  habitual.  In 
more  than  one  instance  it  has  proved  fatal  in  periods  varying  from 
twenty-seven  hours  to  two  days.f  The  sytnptonu  are  burning 
heet  in  the  throat ;  tightness  at  the  chest  and  pit  of  the  stomach ; 
extreme  distension  and  acute  pain  of  the  abdomen ;  nausea  and 
Tomiting ;  purging  of  a  yellow  matter ;  scanty  secretion  of  urine 
and  dysuria ;  cough,  at  first  dry,  then  attended  by  scanty  orange 
expectoration,  with  extreme  dyspnoea,  and  feeling  of  impending 
snflbcation;  transient  delirium;  extreme  debility;  inexpressible 
anxiety ;  and  death  after  convulsions.  The  post-mortem  appear- 
anees  consist  in  signs  of  acute  inflammation  and  its  consequences 
in  the  air-passages  and  lungs,  and  in  the  alimentary  canal,  engorgpe- 
ment  of  the  lungs  and  heart  with  black  liquid  blood,  distension  of 
the  stomach  and  intestines  with  gas,  and  a  yellow  colour  of  the 

*  '  Lancet,'  April,  1870  (Adams), 
t  Among  recent  esses  of  poivoninfir  l^  nitric  acid  reftr  to '  Gay's  Hospital 
Reports,'  voL  xfiL  p.  223  (Stevenson) ;  *  Glasvow  Med.  Joom.,'  May,  1872 
(Dongall). 

t  'Medieal  Gasette,' Maroh,  1890. 
S  See  *  Lancet,'  April,  1864;  *  Chemioai  Hewt,*  ¥Li»^'\a!^ 
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ooatecti  of  the  air-pungsi  utd  alimesUrj  rami.  TSmButtlAulilt 
who  prodace  these  irritating  fame*  aboulj  be  reqnirtd  to  ooadoct 
them  into  the  De^reflt  chimiiey- 

Tlie  binouda  or  deutoude  of  nitrogen  giret  ri«e  to  thcae  orange 
AuDM  by  mmbiiiiiig  with  air  in  tbu  longg.  AoeordiDgly  St 
".  Dary  soflbred  very  aeverely  when  he  tried  to  inhidA  tha 


m.  HTDBocnxoBic  Acn>  (Miiriitlu:  Acid,  Spirit  of  Salt). 
ThoQgh  mnriatic  add  ii  Muneohat  largely  employed  in  tha 
srtA,  it  is  not  olten  ated  ai  a  poieon.  No  caw  of  pfrisoning  by  it 
WM  reported  in  the  yeara  1837-38 ;  only  two  caies  in  the  fi™ 
yean  1S52-56.  The  poixm  may  have  to  be  eiamined  aa— L.  Tin 
ilroayaeul.     2.   The  diliUed  acid.     3.  In  tiain  on  eloA.     4.1m 

1.  Slrtmg  Rydrochloric  Acid. 

The  and  of  commerce  is  of  a  yellow  oolour,  fuming  in  mo!it 
wr,  and  yielding  denie  white  vapoora  with  ammonia.  It  pro- 
daces  a  dry  green  stain  On  black  cloth,  but  does  not  corrode  it; 
or  the  atain  ia  first  red  and  then  green.  It  'a  distingoiihed  from 
■olphuric  add  by  ita  colour,  and  from  nitric  acid  by  the  abaBoce 
of  orange  fiimea  when  poured  on  copper.  When  bcnled  with  per- 
oxide of  manganese,  chlorine  li  given  off,  known  aa  aneh  by  ita 
ooloar,  odour,  and  bleaching  properties. 

2.  Ditule  Sydrockloric  Acid. 

The  Lqnid  is  proved  to  contain  an  add  bj  the  nee  of  litmni 
paper.  The  nitric  add  and  nitrate  of  baryta  test  ranses  no  pre- 
dpitate-  It  is  probable,  therefore,  that  the  add  iadther  nitric  or 
hydrochloric.  If  a  solation  of  nitrate  of  diver  yields  a  dense  white 
precipitate  insoliible  in  nitric  add,  and  in  caustic  polaah,  bat 
very  solable  in  ammonia;  and  which,  when  dried  and  heated, 
flues  into  a  yellow  liquid,  coaling  to  a  soft  borny  mass,  the  add 
is  certwnly  hydrochloric. 

Ai  a  chloride  (such  aa  common  salt)  with  a  free  acid  would 
have  an  acid  reaction,  and  yield  the  same  white  predpitata  with 
nitrate  of  silver,  a  drop  of  the  liquid  should  be  evaporated,  wbei^ 
if  there  is  a  crystalline  residue,  the  acid  should  be  distilled  OTsr 
and  the  crystalline  residue  examined  by  the  microscope,  and  tested. 

3.  Slaitu  on  Cloth. 
Bcnl  the  itained  doth  in  distilled  water,  flits',  test  tvith  nitrate 
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of  silver,  and  identify  the  precipitate  as  above.     Examine,  at  the 
same  time,  an  unstained  portion  of  the  same  cloth. 

4.  Organic  Mixtures. 

Most  organic  liquids  contain  hydrochloric  acid  free  or  combined, 
and  most  organic  matters  yield  a  precipitate  with  nitrate  of  silver. 
In  the  contents  of  the  stomach,  the  acid  may  either  exist  in  the 
free  state,  yielding  a  strong  acid  reaction,  or  it  may  be  combined 
with  an  antidote,  the  liqnid  being  neutral. 

If  the  liquid  has  a  strong  acid  reaction,  we  distil  it  at  a  low 
temperature,  by  immersing  the  retort  in  a  boiling  solution  of 
chloride  of  calcium  (two  parts  to  one  of  water),  the  distillation 
being  repeated  by  adding  distilled  water  to  the  dry  residue.  The 
liqnid  in  the  receiver  may  be  treated  as  pure  dilute  acid. 

The  detection  of  a  minute  quantity  of  free  hydrochloric  acid  in 
the  contents  of  the  stomach  does  not  prove  its  exhibition  as  a  poison, 
for  the  gastric  juice  itself  contains  a  minute  proportion  (1  part 
in  1500)  of  the  free  hydrochloric  acid.  But  when  the  acid  is  found 
in  appreciable  quantity  in  the  stomach  of  one  in  whom  the  symp- 
toms and  the  post-mortem  appearances  were  such  as  a  minend 
acid  would  produce,  the  cause  of  death  admits  of  no  doubt. 

If  the  organic  liquid  is  neutral,  it  may  either  contain  no 
hydrochloric  acid,  or  the  acid  may  be  combined  with  an  antidote — 
magnesia,  lime,  soda,  or  potash.  In  this  case  we  evaporate  to 
dryness  and  calcine,  dissolve  the  residue,  and  test  the  solution 
with  nitrate  of  silver. 

If  the  residue  consist  of  common  salt,  it  may  have  resulted 
from  the  administration  of  carbonate  of  soda  as  an  antidote,  or  it 
may  have  formed  part  of  the  food.  In  this  case  also  the  chemical 
analysis  must  be  confirmed  by  the  symptoms  and  post-mortem  ap- 
pearances, and  the  stains  which  we  may  discover  on  the  clothes. 

QuatUitative  AncUysis, — Use  for  this  purpose  the  dried  preci- 
pitated chloride  of  silver,  of  which  100  grains  are  equivalent  to 
69  g^ns  of  liquid  hydrochloric  acid. 

Sffmptoms, — ^Those  already  described  (p.  415). 

Fott-mortem  Appearances, — Those  already  described  (p.  416). 
In  a  suicidal  case,  in  which  a  large  quantity  of  the  strong  acid 
proved  fatal  in  less  than  twenty-four  hours,  the  epithelium  of  the 
throat  and  gullet  was  destroyed  in  patches,  and  the  stomach  con- 
tained a  large  quantity  of  black  grumons  matter,  adhering  to 
the  surface  so  as  to  admit  of  being  preserved.  The  prepara- 
tion (presented  by  Mr.  Bowman),  with  a  drawing  of  the  gullet 
and  stomach,  is  in  the  Museum  at  King's  College.  As  the  ap- 
pearances in  this  case,  especially  the  shriveUed  axvd  7iQirsa-«»X«^ 
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upect  of  the  gullet,  bear  ■  very  near  iiMiinlilaiMi 

ia  Mns  of  poiwn'mf;  bj  nilpbiiito  aeid  iput   '. 

■nd  to  one  caM  of  poisoaing  b;  onlie  udd  whidi  obm  ndv 

mj  Dutice,  I  eppond  three  wnodeat^  ubicli,  ercp  In  tlM  ibtmt* 

of  colonn,  oyavey  a  dear  idea  of  the  Htoal  b(|mhimm.  ^j 


Fin.  7a. 


Kg.  71  shovB  the  cormgnted  and  wonn.eaten  appaamioe  of  tbe 
gullet ;  fig.  72  B  parlJDTi  of  tho  gullet  from  ^idi  a  hi^  jatd 
of  epithelium  bai  be«D  rtmoved,  and  i^.  73 
the  appearance  of  tba  itomBdi  with  it*  litA 
I  gmmoua  eontenta  and  vcndi  iqiectad  witk 
I  black  blood. 

In  orderthitinidiie  importance^  aaadgni' 
nmnvo  poixming,  msjDot  attadi  to  theia- 
I  jection  of  the  veaaeli  of  Uh  (tomadi  with  bbd 
V  blood,  or  to  the  renmal  of  portiaiw  cf  tk* 
I  lining  membraiMi,  1  appgad  an  a^Taviag 
I  (fig.  74),  about  one-finnlb  the  natani  ni^ 
■  of  the  atumach  of  a  female  priaonar  who  diid 
B  from  pnlmonai?  eonramption.  It  ia  taktn 
I  Ihitn  a  dramng  by  Dr.  Weatanarott^  madi 
'  while  the  itomaeh  waa  ftaeh.  "Hie  black 
gnuiulnr  appeonuiee  of  portiaDa  of  tlw 
itomiich,  the  Sae  black  iigeetion  of  tM 
Teneli,  ths  deep  led  Terticsl  itreakg  and  irr^nlar  ipota,  with  the 
three  abraded  patches,  are  remarkable  illuBtrationi  of  the  eflaeti 
of  acid  eecretioni  of  the  stomach  befioe  and  after  death. 
The  absence  of  such  nppearance*  in  the  gullet  •■  are  ahom  abon, 
and  of  the  grumuns  matters  jutt  deKribed,  to  laj  nothing  cf  a 
like  absence  of  cliaractorittic  marks  on  the  lip^  mootK  aa^ 
tODf^ue,  on  the  eitemal  aurface  of  the  bod;,  and  on  the  dothci. 
would  prevent  us  from  attribntiog  such  appeanuMaa  to  p 
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In  tba  v«rj  rare  cuei  in  which  tba 
■wallowed,  affecU   the  itomach  onlj. 
FIB.  7*. 


marked  ^ipearancea  of  oornnion  Id  tbat  organ,  togetlieT  with 
cbuacteriidc  grumoiu  matter. 

The  lining  membtane  of  the  itomach  and  intestines  Bometimei 
bu  a  jellow  lint,  or  it  is  green  from  tlie  action  of  the  acid  on 
the  l>ile.  No  case  of  perforation  hat  yet  lieen  reported ;  bnt  in  a 
caM  of  pniioning;  b;  a  lar^  dose  of  the  dilute  acid  reported  bj 
Puehelt  of  Heidelberg,  the  entire  itomach  is  stated  to  liave  been 
deatrojed,  and  i^ected  by  vomiting. 

Fatal  dott. — Dr.  George  Johnson  relates  a  case  of  futal  poison- 
ing bj  a  tca-spoonfiil  (J^)  in  a  girl  1&  jeaia  of  age.  ('  Brit. 
Ued.  Jonr.,'  Harch,  1871.) 

BkorUH  fatal  period.— Five  hours  and  a  lialf. 

Aetrage  period. — About  twentj.foar  honra. 

TreatmeiU. — That  of  poisoning  by  the  other  mineral  tddi 
(p.  417)." 

Nitric  acid  mixed  with  snlphnric,  nnder  the  name  of  aqua 
regituB,  and  with  muriatic  acid  nnder  the  title  of  aqma  ngta, 
■re  naad  in  (he  arts,  the  one  to  separate  silver  from  plated  arti- 
cle* and  in  the  mannftcture  of  oollodion,  the  other  to  dissolre 
gold  and  platinnm. 

•  For T«Mnti»m«»iiilt' Ball OAi.deTIifniwat.'  1B7I,  p.Mt(Panl); 
•  AnU«  d.  UsUk,'  1B71,  p.  lis  |Na|Bj,  ind  Dr.  Qtotgt  JoknKin'i  ett  riifA. 


I  of  irritants,  the  mineral  acids,  the 

]  animal  tissues  by  the  violence  of  the 

to  specific  remote  effects :  also  that 
when  swallowed  in  a  oonoentrated  f( 
•olaticm). 

The  alkalies  and  their  carhoiiatei» 
earthly  are  distiiigaiahed  from  one 
negatiTe  effect  of  inlphSde  of  ammonii 
negathre  eflbot  of  hydrosulphnrio  add 
They  rewmble  the  alkaline  earthi  in 
bat  they  ^Uffer  from  them  in  yiekU 
bonate  of  ammonia. 

Though  th^  are  in  common  nie  i 
medidnei^  they  are  leldom  taken  as  ] 

L  POTlflH  AVD  OAXBOVJ 

Catuiie  Poituh,  as  naed  in  the  h 
greyish  maiisei,  presenting  an  imperj 
is  soapy  to  the  tooch,  acrid  to  the 
Aisible  by  beat»  rapidly  absorbs  carbc 
is  Tsry  soluble  in  water.  When  fbsed 
it  is  tiie  pciiutajkta  of  the  shops. 

In  solution  as  Uqiutr  poUuta  it  hai 
changes  the  colour  of  black  cbth  to 
by  carbonic  or  sulphuric  acid,  but  \ 
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We  may  have  to  examine  and  identify  these  aalta — 1.  In  tuh' 
stance,     2.  In  soluiian.     3.  In  organic  mixtures, 

1.  In  Substance, 

Potash  (or  potashes)  b  readily  recognised  by  the  physical  pro- 
perties jast  described.  Tlie  white  carbonate  of  potash  resembles 
in  appearance  carbonate  of  soda,  and  many  other  white  powders. 
It  has  an  alkaline  reaction,  effervesces  and  gives  ont  carbonic 
acid  when  treated  by  adds,  imparts  a  violet  tint  to  the  deoxidizing 
flame  of  the  blowpipe,  and  is  very  soluble. 

2.  In  Solution, 

A  solution  of  carbonate  of  potash  evaporated  on  platinum  foil 
leaves  a  white  deposit  not  dissipated  by  heat,  and  is  thus  dis- 
tintinguished  from  the  salts  of  ammonia:  it  has  an  alkaline 
reaction ;  it  yields  a  yellow  precipitate  with  a  solution  of  bichlo- 
ride of  platinum,  resembling  the  salts  of  ammonia,  but  differing 
from  those  of  soda ;  it  g^ves,  with  a  solution  of  tartaric  acid,  a 
white  precipitate  of  bitartrate  of  potash,  which  is  promoted  by 
agitation  and  by  friction  with  a  glass  rod. 

3.  In  Organic  Mixtures. 

If  an  organic  liquid  has  a  strong  alkaline  reaction,  there  is  a 
presumption  in  favour  of  one  of  the  substances  contained  in  this 
chapter.  By  diluting  and  filtering  the  liquid,  and  applying  trial 
tests,  we  can  ascertain  which  it  is.  The  process  for  carbonate  of 
potash  consists  in  evaporating  the  organic  matter  to  dryness, 
incinerating  the  residue,  treating  the  ash  with  distilled  water,  and 
applying  to  the  solution  the  tests  just  enumei'ated. 

BTlfPTOHS,  FOST-HOBTEM  APPEABAKCES,  AND  TBSATHEKT. 

Symptoms, — When  a  strong  solution  of  the  poison  is  taken 
there  is  an  acrid  burning  taste  in  the  act  of  swallowing,  followed 
immediately  by  a  burning  sensation  in  the  throat  and  gullet ;  and 
this  after  a  short  interval  by  acute  pain  in  the  pit  of  the  stomach, 
with  great  tenderness  on  pressure ;  and  frequent  vomiting  of  a 
tenadous  bloody  mucus,  of  a  brown  grumous  matter,  or  of  flakes 
of  epithelium.  Violent  colic  pains,  with  tension  and  tenderness 
of  the  abdomen  soon  supervene,  with  purging  of  stringy  mucus 
mixed  with  blood.  There  is  much  difficulty  in  swallowing,  and 
sometimes  hoarseness  of  the  voice,  and  cough.  In  fatal  cases, 
death  takes  place  from  collapse,  or  after  prolonged  sufferings  from 
increasing  difficulty  in  swidlowing,  constant  vomiting  of  blood, 
bloody  stools,  and  tenesmus.  In  chronic  cases  the  patient  dies 
firom  starvation,  brought  on  by  stricture  of  the  oesophagas. 


rily  of  . 


(ktol  creiit  iniiy  bodeliiyed  fur  diij! 
2Vni<nMi<.— A>  «n  antidote,  ' 
witer,  or  letDOii-Jnice  and  water, 
■nd  the  jaice  of  orange*  and  ri) 
^minutmd,  aod  almond  or  olire  < 
b;  giving  ice  in  mbatuice,  or  oold 
of  opium )  and  collipae,  if  prewDt, 
pDmp  dioold  not  be  nied. 

n.  BODA  im  ciBBi 

Camttk  »oda  hu  no  inedico-le)[B 

b  fdd  by  oilmen  for  clennaiiig  pi 

■md  btif  *oda — the  loda  in  a  dirtj 

in  mneea  of  a  parer  wlitte.     Carb 

identified  in  aabetance,  in  aolotion, 

1.  Ji>  Svbi 

Carbonate  of  soda  ha»  an  alka 

gif«  ont  earbonio  acid  when  tT«nt 

talUui;  ia  effloreueat;  and  imparl 

Ui«  blowpipe. 

2.  J»  Sob 
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SYMPTOMS,  POST-MOBTEM  APPEABAKCES,  AND  TBEATMENT. 

Symptoms^  Post-mortem  Appearances,  and  TreoUment. — Those 
of  poisoning  by  carbonate  of  potash :  the  symptoms  less  severe, 
and  the  post-mortem  appearances  less  marked. 

in.   AMMONIA   AND   CABBONATE   OF  AMMONIA. 

Gaseous  ammonia,  dissolved  in  water,  as  the  liquor  ammonia, 
or  combined  with  carbonic  acid  as  the  sesquicarhonate,  is  largely 
dsed  in  medicine  and  the  arts,  and  occasionally  taken  as  a  poison, 
generally  by  accident.  The  incantious  use  of  the  vapour,  to  rouse 
patients  from  fainting  fits,  has  also  caused  death  by  suffocation  or 
inflammation  of  the  air-passages. 

The  vapour  of  ammonia  is  readily  recognised  by  its  pungent 
odour,  and  by  the  change  it  produces  in  vegetable  colours  being 
^ssipated  by  heat.  The  sesquicarhonate  (vulgarly  known  as 
hartshorn,  volatile  salt,  or  smelling  salts)  is  recognised  by  its 
pungent  odour,  and  distinguished  from  the  carbonates  of  potash 
and  soda  by  being  completely  dissipated  when  heated  on  platinum 
foil.  It  is  distinguished  from  liquid  ammonia  by  effervescing  with 
an  acid,  and  yielding  a  white  predpitate  with  the  salts  of  lime. 

Ammonia  is  set  free  from  its  salts  when  they  arc  heated  with 
liquor  potassie  in  a  test  tube,  the  vapour  being  identified  by  its 
odour,  by  its  alkaline  reaction,  and  by  the  dense  fumes  formed 
when  brought  into  contact  with  hydrochloric  acid.  Ammonia  in 
organic  mixtures  must  first  be  separated  by  distillation  and  then 
identified  by  its  appropriate  tests,  of  which  the  most  delicate  is 
Nessler's  reagent,  which  gives  a  reddish-brown  colour  with  traces 
of  ammonia. 

Symptoms. — These,  as  far  as  they  are  due  to  contact,  are  the 
sime  as  those  caused  by  potash  and  soda,  and  their  carbonates ; 
but  from  its  extreme  volatility  it  gains  access  to  the  air-pa^ages, 
and  has  thus  proved  fatal  in  so  short  a  time  as /our  minutes. 

Post-mortem  Appearances, — Signs  of  violent  inflammation  in 
the  alimentary  canal  with  separation  of  the  epithelium  of  the 
Diouth,  and  inflammatory  appearances  in  the  air-passages. 

Fatal  Dose, — One  drachm  of  the  strong  Liq.  AmmonisB  has 
proved  fatal.*  A  case  of  death  by  30  grammes,!  and  another  by 
50  grammes,  has  been  reported.^ 

Fatal  Period. — From  a  few  minutes  to  several  hours  (3, 4,  11). 
Treatment, — Vinegar  and  water  as  an  antidote,  and  the  after- 
treatment  proper  to  the  class  of  irritants. 

*  *Guj'8  Hospital  Report*,'  v.xvil.  p.  226  (StcveusoD). 
t  *  Jour,  de  Chem.  M^.,'  July,  1868. 
%  *  Jour,  de  Chem.  MM.,'  M«i^,  ib^. 


CHAPTER  V. 

IRRITANTS. 

SALTS  OF  THE  ALKALIES  AXD  EARTHS. 

Tbb  carbonatoi  of  potnah,  loda,  and  ammooiit  bive  been  Blnai]; 
treated  of  (p.  430).  The  hinoialate  of  potuh  will  be  exauiiitcj 
wicb  oxalio  Hoid;  and  tlie  iodide  of  pocueiiim  with  lodijoe.  TIie 
poisons,  therefore,  which  rpmnin  are ; — 

1.  Nitrate  of  PotBsb,  2.  Suljihatc  of  Potaah.  3.  BiUrtrale 
of  Potjieh.  4.  Snipliata  of  Almnina  and  I'otasli.  5.  Sulpliuret  of 
PolaaBium.  6.  Chloride  of  Sodium.  T.  Chlorides  of  Lime,  Soda, 
and  I'otagh.     8.  Salts  of  Barjtii. 

Tlio  nitrate,  sulphate,  and  bitartrate  of  potash,  the  sulphate  of 
alumina  and  potn^i,  and  the  chloriile  of  eodiunt,  act  aa  poisons 
only  in  large  doses.  As  they  ace  not  deemed  poisoncna,  they 
have  been  given  to  discharge  worms  or  to  procure  abortion.  Bat 
the  Hulpburet  of  potassium,  combining  the  irriliint  action  of  the 
base  with  the  iiarcolic  property  of  the  sulphuretted  hydrogen  gsi, 
is  an  active  and  fatal  paisun. 

I.  KITEATK  OP  POTASH  (yUrf,  Saltpetre,  Sat  PruoflU). 
Poisooing  with  nitre  is  generally  accidental,  being  mistakeD  for 
Bulphate  of  aoda  or  sulphate  of  magnesia. 

Pn/pertiec. — It  is  sold  as  colourless  or  nearly  coloorless  crvs- 

tals,  or  as  crystalline  masses;  and  in  ivbitn  hphcrinil  or  circular 

cakes  (sal  prunelle).     It  has  a  salt  cool  Instc.  and  the  familiar 

property  of  causing  matters  with  wbicli  it  is  mi^ed  to  defljgtate. 

Tests.— 'ice  iiitric  acid  (p.  423). 

Sgmptoma. — Kitre  may  be  given  in  such  doses  as  A  BcrupICi 
two  or  three  scruples,  and  even  balf  an  ounce,  without  injurious 
effects.  In  larger  doses  of  one  or  two  ounces  it  has  acted  caAj 
as  a  strong  emetic  or  purgative.  But  several  cases  arc  on  record 
in  which  doses  of  an  ounce  and  upwards  have  produced  symptoms 
of  acute  irritant  poisoning,  with  profuse  discharges  of  blood  by 
vomiUng  and  purging,  and  bloody  urine.  There  is  extreme  proB- 
tratian  of  strength,  accompanied  or  followed  in  some  instances  hy 
uervout  sjmptoiui,  ni^kcki  m  osaiultions,  (light  trismus,  tetanos. 
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and  stupor,  loss  of  speech,  seDsation,  and  volantary  motion,  and 
illasions  of  the  senses.  In  one  case  there  was  chorea  of  two 
months'  daration. 

Fatal  Dote, — One  ounce  of  the  salt  has  proved  fatal.  A  case 
of  fatal  poisoning  by  25  grammes  (about  375  g^ns)  is  reported 
by  Chevallier.*  On  the  other  hand,  Baileyf  reports  a  case  of 
recovery  after  4  ounces,  taken  by  mistake  for  sulphate  of  mag* 
ncsia. 

Fatal  Period. — Death  has  taken  place  in  fJiree  hours. 

Fost-mortem  Appearances. — Acute  inflammation  in  the  sto- 
mach and  small  intestines,  with  black  patches  in  the  stomach, 
resembling  gangrene.  In  one  case,  a  small  opening  in  the 
stomach. 

TVeatment. — ^Vomiting,  if  absent,  to  be  promoted  by  emetics, 
Ibllowed  by  the  abundant  use  of  diluents :  or  the  stomach-pump 
may  be  used.  Antiphlogistic  remedies  may  be  required  to 
combat  high  inflammatory  action,  sedatives  if  nervous  symptoms 
are  present,  and  stimulants  in  case  of  collapse. 

II.  BIJLPHATE  OF  POTASH  {Sal  de  duohus,  Sal  Pohfchrest), 

Tins  salt  has  proved  fatal  when  given  in  large  doses.  Ten 
drachms  given,  in  divided  doses,  to  a  French  lady  within  a  week 
of  her  confinement  were  fatal  in  two  hours,  with  the  symptoms 
and  post-mortem  appearances  of  irritant  poisoning.  In  a  suicidal 
case,  an  ounce  and  a  half  caused  marked  appearances  of  irritation 
in  the  stomach  and  small  intestines.  (Letheby.) 

Tests, — The  salt  is  readily  identified  by  nitrate  of  baryta,  as  a 
test  for  the  acid,  and  bichloride  of  platinum  as  a  test  for  the  base. 

Treatment. — As  for  nitrate  of  potash. 

III.  BITABTBATE  OP  POTASH  (Cream  of  Tartar,  Argot). 

In  such  large  doses  as  two  ounces  and  upwards,  this  salt  is  a 
decided  poison.  It  has  proved  fatal  to  an  adult  male  in  forty - 
eight  hours,  with  the  symptoms  and  post-mortem  appearances  of 
irritant  poisoning.  It  is  generally  found  as  a  sparingly  soluble 
white  powder.  The  solution  has  a  feeble  acid  reaction.  The 
powder  is  converted  by  heat  into  carbon  and  carbonate  of  potash, 
which  latter  efiervesces  with  acids.  The  base  may  be  identified 
by  bichloride  of  platinum.  It  may  be  obtained  as  a  sediment 
from  organic  liquids.  The  treatment  is  by  copious  demulcents, 
and  by  other  remedies  appropriate  to  the  condition  of  the  system. 
A  dilute  solution  of  the  bicarbonate  of  potash  may  be  given  with 

*  'Jour,  de  Cbem.  M6d.'  Feb.  1868,p.«&. 
t  'PhU.  Med.  and  Surg.  Bep.,'  jQne,\«72,p.*Il&. 
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i  OF  TUE  ILKUJES  iSB  ZABTUS. 

M  the  condltUm  of  E 


Th!i  substance  ia  not  often  taken  u  s  poison. 

Proprrlif. — It  ii  fannd  in  coinmetve  ui  >  mlourlcu  crjitat 
line  mui,  or  in  tho  cali-inetl  state  ax  a  wliite  maas  orpowder.   It 
ii  alio  met  with  ns  iron-alum.     It  linn  a  lour  totte.  and  jfiettUu 
gcid  •olution.  readit;  ilistingiiiabed  from  dilute  free  arids  b;  cvbh    | 
poration.      If  a  drop  of  tbe  eolation  he  placeil  on  a  slip   of  ^lu^     ' 
it  commonly  leave*  on  evaporation  «  beautiful  coropoiind  ctTatal,    ' 
consiating  of  itnigbt  parallel  column*  crotuod  ftt  right  angles  bj    ' 
ihort   linca.   and   enirounded  bj  rntangular  orjttalliae  lotaai   I 
blended  with  regular  octabedn.     From  ntnnited  or  itnnig  totn*   'i 
tioni  of  alum  tlie  crystuls  are  deposited  citlier  as  octahedra  or  U 
cubes,  and  larj-o  tiiatwos  of  crjstal.scini5iBtiii|;iir])ili-s  i>r[x.ialu'Jr», 
either  culourlcM  or  colournl,  are  ftmiliar  objecta  in  tlic  abcips. 

Teili. — Tlie  suljihuric  acid  may  be  detected  by  the  solution  of 
nitrate  of  baryta ;  the  nlumina  is  thrown  donu  by  liq.  potassffi.  ai 
a  white  precipitate,  aolubte  in  an  excess  of  the  precipitant  j  and 
the  potash  may  be  detected  by  (he  chloride  of  platinum. 

Ssmptmas.^TiuHa  of  simple  irritant  poisoning  {p.  37S}. 

Trtaitnenl. — Tliat  of  simple  irritant  poisoning.  AfVer  empty- 
ing the  stomadi  by  the  stomacb-pump  or  by  emetics,  lime-water 
may  be  given  with  advantage. 

V.  .rLPurBEi  OF  roiA.!roii(ii.fr./S.(,i<,-). 

The  alkaline  sulphurets  are  active  poisons,  containing  an  irri- 
tant base  with  a  nnrcotic  gaseous  arid. 

Propertied. — It  is  found  in  the  shops  in  dirty-green  masacs,  or 
in  powder  of  tlie  same  colour.  It  yirhia  a  yellow  solution,  and 
has  a  strong  odour  of  sulphuretted  hydrogen. 

TeiU, — On  adding  an  acid  the  gas  is  disengnged,  and  pro- 
duces its  characteristic  effect  on  paper  moistened  witb  acetate  of 
lead. 

Sgmplomt. — Those  of  acute  irritant  poisoning,  witb  tbc  addi- 
tion of  convulsions,  or  of  gtiip<pr.  The  breath,  and  the  matters 
discharged  from  the  stomach  and  bowels,  have  the  odour  of  the 
g-as.  Death  may  uccur  in  so  abort  a  time  as  a  quarter  of  an 
hour. 

Poil-mortem  Appearanii't. — Redness  of  the  stomach  and  dno- 
denum,  and  deposit  of  sulphur  on  the  mucous  membrane.  The 
Bnrface  of  the  body  very  livid.  The  lungs  gorged  witb  dart 
blood. 
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2Vea^m«n^.— Dilute  solutions  of  chloride  of  soda  or  lime 
(bleaching  liquids)  should  he  immediately  administered.  The 
remainder  of  the  treatment  is  that  of  irritant  poisoning. 

Yi.  CHLOBIDE  OF  SODIUM  (Common  Salt), 

Properties  and  Tests. — The  salt  is  soluhle  in  water,  and  the 
solution  on  evaporation  yields  cuhic  crystals.  'I'he  acid  is  de- 
tected  by  the  solution  of  nitrate  of  silver,  which  throws  down  the 
white  chloride ;  and  the  base  hy  the  negative  reaction  with  the 
bichloride  of  platinum. 

Symptoms. — Those  of  irritant  poisoning  (p.  378). 

Treatment, — As  for  nitrate  of  potash  (p.  435). 

TTI.   CHLOBIDES  OF   LIME,   SODA,   AND   POTASH    (Bleaching 

Powders  and  Liquids). 

The  chloride  or  hypochlorite  of  lime  (common  bleaching 
powder);  of  soda  (Lnbarraque's  or  Fincham's  liquid);  and  of 
potash  (Eau  de  Javclle),  are  all  poisonous. 

Properties. — These  substances  and  solutions  yield  chlorine 
spontaneously,  or  on  adding  an  acid;  and  they  have  a  strong 
odour  of  the  gas ;  and  powerful  bleaching  properties. 

The  symptoms,  post-mortem  appearances,  and  treatment  would 
be  those  proper  to  the  class  of  irritants. 

VIII.    SALTS   OF  BAETTA. 

Properties. — The  chloride  of  barium  is  irregularly  crystallized 
in  tables.  It  is  permanent  in  the  air,  soluble  in  water,  and  has 
au  acrid  taste.  The  carbonate  is  a  fine  white  powder,  insoluble 
in  water,  but  soluble  with  efTervesccnce  in  dilute  adds,  and 
readily  decomposed  by  the  free  acids  of  the  stomach. 

Tests. — Baryta  is  precipitated  from  its  solutions  as  a  white 
carbonate  by  carbonate  of  potash,  and  as  an  insoluble  white 
sulphate  by  sulphuric  acid  or  the  alkaline  sulphates.  Oxalic  acid 
does  not  precipitate  baryta  from  dilute  solutions.  The  acids  in 
combination  with  the  base  are  easily  distinguished  :  carbonic  acid 
by  effervescing  with  dilute  acids ;  muriatic  acid  by  nitrate  of 
silver;  nitric  acid  by  precipitating  the  base  with  sulphate  of 
potash,  when  nitre  will  remain  in  solution ;  and  acetic  acid  by 
the  odoor  of  the  vapour  disengaged  on  adding  dilute  sulphuric 
acid. 

Symptoms. — Those  of  irritant  poisoning  (p.  378),  with  the 
addition  of  violent  cramps  and  oonvnlnona,  )^«aj^<(^^,  «i»»&v«^ 
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debilltj,  dimnen  of  sight  and  double  vision,  noius  id  the  m* 
>nd  violsnt  beating  at  the  heart. 

PnW-niorfam  Appearancii. — Tboio  of  iiTit«tit  poisoiiliig 
(p.  379).  In  one  ate,  iu  which  death  took  pLtce  in  iwa  boon, 
the  itomacb  wu  foimd  perfordtad. 

Fatal  Dote. — This  lias  not  b«ea  aMertainnli  but  in  an  in. 
lereilJng  com  reported  hj  Dr.  Tidy,*  where  "green  Gro"  was 
giren  by  miitnke  for  flowers  of  Kutphnr,  denth  took  pl&cc  in  6J 
boon.  The  ^uantltj  taJieu  would  be  equiialent  to  tomeiihat 
more  than  a  quarter  of  an  ounce  of  nitrate  of  baryta. 

Trtatmmt. — The  free  use  of  the  enlphate  of  aoda  Or  of  mag- 
nerift  ai  an  antidote,  emetics,  and  the  ilomach-panip.  TheafUi- 
treatment  is  that  proper  to  the  iiritauts  as  a  class.  ■ 

'  '  Ucd.  rrcH  nnd  Cirtnlu,'  1868,  p.  «7.  ^W 


CHAPTER   VI, 
IKKITANT   GASES. 

1.  Nitrous-acid  Gag.     (See  p.  425.) 

2.  Sulphurous-acid  Gas. 
8.  Hydrochloric-acid  Gas. 

4.  Chlorine. 

5.  Ammonia.     (See  p.  483.) 

The  irritant  gases  have  the  common  property  of  irritating  and 
inflaming  the  eyes,  throat,  and  whole  extent  of  the  air-passages, 
and  in  a  concentrated  form  may  cause  fatal  spasm  of  the  glottis. 

2.  SulphurouS'Ocid  Gas, 

This  gas  is  one  of  the  products  of  the  comhustion  of  common 
coal,  and  contributes  to  the  fatal  result  when  coal  is  burnt  in 
dose  apartments.  It  is  also  the  chief  cause  of  the  irritating 
gusts  which  issue  from  the  baker's  oven,  and  contributes  to  pro- 
duce the  disenses  of  the  chest  to  which  the  London  bakers  are 
peculiarly  liable. 

8.  HydrochloriC'Ocid  Gat, 

From  experiments  made  on  plants  by  Drs.  Turner  and 
Christison,  and  from  experiments  on  small  animals  by  Messrs. 
Rogcrson  (see  chapter  on  Poisonous  Gases  in  Christison  '  On 
Poisons'),  it  is  evident  that  this  gas  is  possessed  of  highly  irri- 
tating properties,  and  that  if  inhaled  by  the  human  subject  it 
would  destroy  life,  as  certainly  as  any  other  of  the  irritant  gases. 

4.  Chlorine, 

This  gas  is  largely  used  in  bleaching,  and,  in  the  sick  room,  as 
a  disinfectant.  It  produces  violent  irritation  in  the  eyes,  nostrils, 
air-passages,  and  throat.  In  a  case  cited  by  Christison,  great 
relief  was  obtained  by  the  inhalation  of  a  small  quantity  of  sul- 
phuretted hydrogen  gas. 

From  information  collected  by  Christison,  it  appears  that  men 
who  are  in  the  habit  of  inhaling  air  impregnated  with  chlorine 
become  gradually  accustomed  to  its  use,  though  they  suffer  from 
dyspeptic  complaints  and  acidity,  and  lose  flesh ;  but  nevertheless 
many  of  them  attain  to  an  advanced  age. 


rilOSrilOKL'S  A 

Thkbb  two  poisom,  u  well  u  the  i 
moat  of  tbu  metallic  poiaont,  prt 
cannot  b«  eipUined  bj  tha  intondl 
might,  therefore,  bo  properly  diiti 
Aa  thii  itAtemsnt  ii  lofflciaDt  tat 
not  deemed  neetntarj  to  pUce  tha 
thii  and  the  foUowing  ehnpten. 

I.  FHDSFB 

ProperlUt.^lt  u  nmslly  foan 
vhite,  tmulDcent  cyliaders,  preae: 
ditence  and  flexibilitj'  of  wax,  ai 
Inaolnble  in  wat«r,  but  aolnble  in 
form.  It  ii  abo  remarkablj  lo 
After  being  kept  wme  time  in  i 
a  jellowuh -white  coating.t  Whi 
off  wbite  vapooca  of  pho»phorai 
bMted  or  nibbed.  bnmB  with  a  y( 
vapoori.  It  ia  laminoiu  in  the  di 
of  garlic  A  paste  conusting  of 
and  pboqiboTiii,  lonieCiniea  colon 
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over-doees;  is  very  often  taken  in  France,  and  sometimes  in 
England,  as  it  exists  on  Incnfer  matches ;  and  has  been  given  in 
substances  and  liqmds  of  strong  colour  and  flavour  as  a  poison,  or 
as  an  aphrodisiac. 

Symptoms, — Poisoning  by  phosphorus  is  characterized  by  the 
variety  of  its  symptoms,  and  often  by  their  obscure  and  insidious 
character.  It  may  occasion  three  well-defined  groups  of  symp- 
toms— a.  Irritant;  b.  Nervous;  c.  Hemorrhagic, 

a.  At  the  moment  of  swallowing  the  poison  a  disagreeable 
taste  and  odour  are  often  perceived,  compared  by  some  to  garlic, 
by  others  to  burning  sulphur.  There  is  heat  and  pain  in  the 
throat,  swelling  of  the  tongue,  and  sometimes  pain  in  the  pit  of 
the  stomach,  with  discomfort  and  excitement,  and  nausea,  followed 
often  after  a  considerable  interval,  by  vomiting  of  matters  mu- 
cous or  bilious,  rarely  bloody ;  sometimes  shining  in  the  dark. 
Vomiting,  when  it  occurs,  afibrds  relief,  but  it  is  often  absent. 
Colic  pains  and  diarrhcca,  with  some  tenderness  of  the  belly, 
sometimes  follow.  The  countenance  undergoes  little  change  of 
expression,  and  the  mind  is  intact.  At  the  end  of  twenty-four 
or  thirty-six  hours  the  vomitings  cease,  the  patient  goes  about  as 
usual,  complaining  of  wandering  pains  in  the  limbs  and  loins. 
The  pulse  is  small,  soft,  and  slow.  This  treacherous  calm  may 
last  for  two,  three,  or  four  days,  or  even  more,  and  when  the 
patient  seems  to  have  recovered,  he  may  die  suddenly  without 
presenting  any  new  symptoms.  But  generally,  on  the  second  or 
third  day,  jaundice  shows  itself  with  headache  and  sleeplessness  and 
retention  of  urine,  which,  when  drawn  ofi'  by  the  catheter,  is 
found  tinged  with  bile,  and  perhaps  albuminous.  Vomitings 
also  occur  from  time  to  time,  and  painful,  sometimes  involuntary, 
discharges  from  the  bowels.  Acute  delirium,  followed  by  fatal 
coma,  lasting  from  six  to  twelve  hours,  terminate  the  case.  In 
many  young  infants,  vomiting,  followed  by  somnolence  and  con- 
vulsions, are  the  leading  symptoms,  and  death  takes  place  in  from 
four  hours  to  two  days. 

h.  In  this  form  the  sjrmptoms  in  the  throat  and  stomach  are 
attended  by  creeping  sensations  in  the  limbs,  painful  cramps,  and 
repeated  faintings,  with  extreme  prostration  and  somnolence,  but 
no  fever,  and  no  venereal  excitement.  The  skin  is  dry,  yellow, 
and  marked  by  erythematous  spots.  About  the  fifth  or  sixth 
day,  sometimes  later,  acute  delirium  suddenly  breaks  out,  with 
rigid  contraction  of  the  jaw,  and  convulsions,  followed  by  coma, 
and  death  in  from  a  week  to  a  fortnight,  rarely  later. 

c.  The  symptoms  set  in  as  in  the  previous  varieties,  bat  the 
matters  vomited  often  consist  of  pure  blood,  «xid  «x«  v^cfifi«^s^V| 


or  n  monlli,  dlschargr^s  or  bliwd 
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■poti  in  every  orgs; 
bloody  nuttvi  in 
bUddar.    Tbe  alciD  bu  a  fellow  tin) 

One  of  tlM  moit  marked  eflbcti  i 
tbe  &ttj  degeneration  wbiefa  it  ii 
organa  of  tbe  body :  to  the  moKlM, 
Komaeli,  tbe  kidnqri,  and,  in  a  mari 
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fitty.  The  )ieart  is  similarly  ai 
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deal,  specks  of  sulphar,  or  of  vermilion  or  other  colouring  matter, 
adhere  to  the  coats  of  the  gullet,  stomach,  or  intestines,  or  are 
found  among  their  contents. 

Fatal  Dose, — One  grain  or  less. 

JFatal  Period. — In  acute  cases  as  little  as  four  hours.  In 
chronic  cases,  life  may  he  prolonged  for  several  months. 

Diagnoids, — When  called  to  a  case  of  poisoning  supposed  to  he 
by  phosphorus,  the  medical  man  may  he  ahle  to  ascertain  the  fact 
beyond  doubt  hy  closing  the  doors  and  windows,  and  examining 
the  mouth  and  nostrils,  person  and  clothes  of  the  patient,  as  well 
as  the  mutters  rejected  from  the  stomach  or  bowels,  or  things  on 
which  they  may  have  been  discharged. 

Poisoning  hy  phosphorus  resembles  in  many  respects  the 
disease  known  as  acute  yellow  atrophy  of  the  liver.  There  are, 
however,  certain  points  of  difference.  In  acute  yellow  atrophy 
the  marked  signs  of  acute  gastritis  which  in  phosphorus  poison- 
ing precede  the  jaundice,  are  wanting;  and  cerebral  symptoms 
are  more  predominant:  and  though  in  both  conditions  there  is 
£itty  degeneration  of  the  Uver  and  internal  organs,  in  phosphorus 
poisoning  the  liver  is  usually  found  enlarged,  and  the  lobules 
distinct;  while  in  acute  yellow  atrophy  the  liver  is  greatly 
diminished  in  size,  greasy  on  the  surface,  and  with  the  lobules 
almost  obliterated. 

In  acute  yellow  atrophy  leucin  and  tyroein  are  found  abun- 
dantly in  the  urine ;  while  in  phosphorus  poisoning  these  products 
are  rarely  if  ever  found,  their  place  being  taken  by  certain  pep- 
tone-like  bodies  along  with  sarcolactic  acid.  From  the  researches 
of  Voit  and  Bauer  (see  '  Joum.  of  the  Chem.  Soc.,'  vol.  zxiv. 
p.  946)  it  would  appear,  however,  that  there  is  no  essential  diffe- 
rence between  the  effects  of  phosphorus  poisoning  and  acute  yellow 
atrophy;  the  differences  observable  being  due  more  to  the  fact 
that  the  changes  take  place  more  rapidly  in  acute  yellow  atrophy 
than  in  poisoning  by  phosphorus.  The  fatty  degeneration  caused 
by  phosphorus  is  attributed  to  diminished  oxidation  of  fat  and 
increased  transformation  of  the  nitrogenous  tissues. 

Treatment, — Antidote, — The  recent  researches  of  Edhler, 
Tetter,  and  others  seem  to  prove  that  in  oil  of  tiurpentine  we 
possess  an  efficient  antidote  for  phosphorus,  provided  it  be  given 
in  time.  There  is  some  difference  of  opinion  as  to  the  kind  of  oil 
of  turpentine  which  is  most  effectual.  It  would  appear  that  oil 
of  turpentine  which  has  not  been  rectified,  and  which  has  become 
ozonized  hy  long  standing,  is  the  best.  Vetter  recommends  us  to 
begin  the  treatment  with  an  emetic  of  sulphate  of  copper  (regarded 
as  a  powerful  antidote  by  Bamberger).    After  th«  «jcl\ssa  ^\  ^<^ 
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ir  phospliorua  has  been  Uken 
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that  by  this  means  1  of  phosphorus  in  100,000  may  be  detected. 
The  test  will  be  interfered  with  if  turpentine,  alcohol,  &c.,  be 
present. 

Jtlondlofs  Method, — This  is  based  on  the  ^ct  discovered  by 
Dnssard,  that  phosphorus  and  its  lower  oxidation  products  in  pre- 
sence of  nascent  hydrogen  combine  to  form  phosphoretted  hydro- 
gen, which  burns  with  an  emerald-green  flame.  The  application 
of  this  test  requires  an  apparatus  similar  to  that  used  in 
Marsh's  process  for  the  detection  of  arsenic  (See  fig.  86,  p.  461.) 
Hydr(^n  is  generated  with  pure  zinc  and  dilute  sulphuric  add, 
and  the  fluid  material  supposed  to  contain  phosphorus  is  then  intro- 
duced through  a  funnel.  If  phosphorus  is  present,  the  gas  issuing 
from  the  apparatus  bums  with  an  emerald-green  flame.  Two  or 
three  precautions  are  to  be  observed  in  reference  to  this.  It  is 
best  to  have  the  nozzle  made  of  platinum,  all  such  metals  as  copper 
being  avoided.  A  glass  nozzle  speedily  becomes  so  hot  that  the 
flame,  even  though  phosphorus  is  present,  does  not  exhibit  a  green 
colour.  The  green  colour  may  be  brought  out  in  great  brilliancy 
by  shading  the  flame  from  the  direct  sunlight,  and  pressing  on  It 
with  a  cold  porcelun  hd.  The  presence  of  certain  vapours,  such 
as  those  of  alcohol  and  ether,  conceal  the  colour  of  the  flame. 
Even  sulphuretted  hydrogen  is  said  to  do  so.  Blondlot,  therefore, 
instead  of  igniting  the  hydrogen  issuing  from  the  simple  arrange- 
ment described,  recommends  that  the  gas  should  be  made  to  pass 
into  a  vessel  containing  a  solution  of  nitrate  of  silver.  If  phos- 
phorus is  present,  a  brownish -black  precipitate  of  silver  in  combi- 
nation with  phosphorus  is  thrown  down.  This  precipitate  is  then 
to  be  introduced  into  a  Marsh's  apparatus  as  before,  when  the 
emerald- green  colour  will  be  obtained  with  great  distinctness. 

All  these  methods  for  the  detection  of  phosphorus  are  adapted 
to  the  discovery  of  phosphorus  itself  or  its  lowest  oxidation  pro- 
ducts. The  presence  of  phosphoric  acid  would  be  no  indication 
of  phosphorus  having  been  taken  as  a  poison ;  for  phosphoric  acid 
is  a  noimal  constituent  of  the  body,  and  of  many  articles  of  food. 

Chronic  PoUoning  hy  Phosphorus, 

The  makers  of  phosphorus,  the  manufacturers  of  congreve 
matches,  the  makers  of  some  kinds  of  vermin-paste,  and  pharma- 
ceutical chemists,  are  more  or  less  exposed  to  the  vapours  of 
phosphorus.     Those  who  suffer  from  such  exposure  waste  away 

to  Rereil,  and  which  availfl  itself  of  the  readj  solabilitr  of  phospboras  in 
bisulphide  of  carbon,  Messrs.  Tardien  and  Boussin  allege  that  np  to  thia  time 
the  only  metbod  which  can  inspire  confideoce  is  this  method  olf  MltacbfttVi^Vk., 
*  Bur  I'empoisonnement,'  p.  467. 
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Sgnpiomt. — A  dingreeable  aeri< 
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of  iodine  or  its  preparations  in  medicinal  doses,  added  to  irrita- 
tion of  the  alimentary  canal,  are  catarrhal  symptoms,  emaciation, 
tremors,  palpitation,  gradual  absorption  of  the  testicles,  mammeo, 
and  other  glandular  structures,  ptyalism,  increase  of  most  of  the 
secretions,  priapism,  and  enlargement  and  tenderness  of  the  liver. 
These  symptoms  have  been  more  than  once  produced  by  small 
doses  administered  for  a  few  days  at  a  time. 

Past'tnortem  Jppearances, — Those  of  acute  irritant  poisoning, 
with  corrosion  (p.  379).     Enlargement  of  the  liver. 

Treatment. — After  the  stomach-pump,  the  free  use  of  a  weak 
solution  of  carbonate  of  soda,  and  of  diluents  containing  starch, 
sach  as  arrow-root. 

Iodine  in  Organic  Mixtures, — The  poison  is  readily  identified 
by  the  characters  above  given.  Bisulphide  of  carbon  which  dis- 
solves it  readily,  yielding  a  pink  solution,  has  also  the  property 
of  separating  it  from  some  of  its  solutions,  and  depositing  it 
again  on  evaporation. 

IODIDE  OP  POTASSXITM  (Ilydriodate  of  PotasK), 

Properties. — A  crystalline  substance,  having  a  peculiar  faint 
odour;    white  when  pure,  permanent  in  the  air,   and 
very  soluble  in  water  and  alcohol ;  but  when  impure,     ^^'     ' 
of  a  yellowish    colour,    and    deliquescent.      Crystalline 
form  a  cube  (tig.  75). 

Tests. — Strong  nitric  or  sulphuric  acid  turns  the 
crystals  brown,  end  liberates  the  iodine,  which,  on  ap- 
plying heat,  rises  in  violet  vapours. 

In  Solution  it  has  the  following  reactions : — Corrosive  subli- 
mate throws  down  a  fine  carmine-red  iodide  of  mercury ; 
acetate  of  lead,  the  yellow  iodide  of  lead  ;  the  subnitrate  of  mer- 
cury, the  yellow  subiodide  of  mercury,  which  gradually  changes 
to  a  dirty  brown ;  sulphuric  and  nitric  acids  change  the  solution 
to  a  brown;  and,  on  the  addition  of  starch,  to  a  characteristic 
blue.     The  base  may  be  detected  by  the  bichloride  of  platinum. 

In  Organic  Mixtures. — Transmit  sulphuretted  hydrc^en 
through  the  mixture  to  convert  free  iodine  into  hydriodic  acid. 
Expel  the  excess  of  gas  by  a  gentle  heat,  add  potash  in  excess, 
filter,  and  evaporate  to  dryness.  Place  the  residue  in  a  covered 
crucible,  and  char  it  at  a  low  red  heat ;  reduce  the  charred  mass 
to  powder,  treat  it  with  distilled  water,  and  filter ;  concentrate 
by  evaporation  ;  and  apply  the  test  of  starch  and  sulphuric  acid. 
In  this  way  minute  quantities  of  the  poison  may  be  detected. 

Symptoms. — When  given  as  a  medicine,  in  small  doses,  the 
bydriodate  of  potash  sometimes  acts  injuriously,  \.\a^\^gEw  ^^^kcol- 


metia  of  iodiiin  just  dmcribed. 

iytatm«nt. — After  the  prompt 
emetic*,  or  (be  etoraMh-pamp,  di 
reoHdiM  if  necoMBTjr. 


CHAPTER    VIII. 

METALLIC  IRRITANTS. 

I.  ARSENIC.  II.  ANTIMONY.  III.  MERCURY.  IV.  LEAD. 

V.  COPPER.     VI.  ZINC,  TIN.  SILVER,  IRON, 

BISMUTH,  AND  CHROME. 

I.  ARSENIC  AND  ITS  PREPARATIONS. 

Arsenic  is  by  far  the  most  important  of  the  metallic  poisons, 
whether  measured  by  the  extent  to  which  it  is  difTused,  its  many 
applications  in  medicine  and  the  arts,  or  its  use  as  a  poison. 

Arsenic  and  its  compounds  enter  largely  into  the  composition 
of  the  earth's  crust,  as  metallic  arsenic,  nrsenious  acid,  the  two 
sulphides,  realgar  and  orpiment,  or  as  a  constituent  of  several 
ores  of  iron,  copper,  silver,  tin,  zinc,  nickel,  and  cobalt.  Most  of 
the  arseniuus  acid  of  commerce  is  prepared  from  an  arsenical  siil* 
phide  of  iron,  known  as  mispickel,  or  arsenical  pyrites ;  the  re> 
mainder  from  the  roasting  of  ores,  chiefly  of  copper  and  cobalt. 

Arsenic  has  accordingly  been  found  in  several  soils,  and  in 
plants  grown  in  them,  and  in  some  mineral  waters  and  running 
streams.  Arseuious  acid  is  largely  diflliised  through  the  air  sur- 
rounding some  Kmelting  fiimaces,  and  arsenic  acid  and  the  alka- 
line arsenates  are  used  as  mordants,  in  some  dye-works  to  such  an 
extent  as  to  poison  the  streams  into  which  they  discharge  their 
refuse ;  and  even  to  taint  the  water-supply  of  towns. 

As  the  iron  pyrites,  or  mundic^  lai^ely  used  in  the  manufac- 
ture of  oil  of  vitriol,  contains  arsenic,  much  of  the  sulphuric  acid 
of  commerce  is  tainted  with  it;  and  this  being,  in  its  turn,  us^ 
in  the  manufacture  of  nitric,  hydrochloric,  and  other  volatile 
acids,  of  sulphate  ot  soda,  as  a  preliminary  to  the  making  of  the 
carbonate,  and  for  other  purposes,  many  liquid  and  solid  sub- 
stances in  common  use  in  medicine  and  the  arts  are  impregnated 
with  arsenic.  The  two  metals,  zinc  and  copper,  the  two  acids, 
the  sulphuric  and  hydrochloric,  and  the  sulphide  of  iron  used  in 
testing  for  arsenic,  have  all  been  found  to  contain  it. 

Arsenious   acid,  the  most  important  com^utkd  Oi^  vneax^  vk 
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nach  cmgjlojod  in  tbe  arts.  It  U  oieA  in  the  tnanafkctore  of 
glao,  to  ioiprme  the  qnality  of  tlie  "metal,"  and  in  making 
white  enamel.  Coinpmition  candlci  •ometimes  contaiu  it.  It 
is  ttwd  to  prevent  "  furring"  in  stcnm  boilers.  Shipbuildfir*  roU 
it  with  Isr  to  {irotect  timber  from  wonns.  It  ii  oontalned  in 
UqQidB,  pnwden.  and  papers  for  killing  rata  and  vermin,  fliea  and 
nuitb*.  Faimers  use  it  to  preserve  grain  for  seed,  and  aa  aa 
ingredieBt  in  dipping'Componnds  fur  ehecp.  Grooms  give  it  lo 
horeea  to  Improve  their  coata,  and  there  i«  no  lunger  anj  donlt 
tliat  aome  »tj'riBn  peawiiils  babitaatl;  tnke  ansenioua  acid  in 
qnantitiet  exceeding  the  imalleit  piaaoiiouii  di«e.* 

The  metal  araenio  i<  miicd  with  lead  in  nnail  (hot. 

PreparstionB  of  anenic  have  been  mixed  by  acodent  or  doigo 
with  articlea  of  confeetionKry :  araeiuDoa  aeid  with  loxenge^ 
orpiment  in  Bath  buns,  and  Scheele'i  grwn  with  bkncmanj^e. 
Tiii*  lust,  or  un  niinlognu*  jiri'punilioii.  is  nlto  voi-v  l.ir^elj-  iiwil 
In  many  of  the  ornamental  artai  and  artcnic  la  also  used  in  the 
preparation  of  some  aniline  dyes,  in  wliicb  it  may  be  fonnd  in 
coniiderable  (juaiitit)-. 

Medicines  containing  arsenic  aro  prSBCribed  for  the  cni*  of 
agne  and  intermittent  iliiorders,  and  of  obstinate  diseases  of  tbc 
ekini  and  nhite  araenic.  subdivided  by  mixture  with  caloniel  at 
other  suitable  vt'biele,  is  applied  externally  in  lupus  and  cancer. 

Arsenious  acid  enters  into  two  preparations  in  the  British 
PharmacoiKEiii,  the  llyuor  srsenicalig,  or  Fowler's  solution  ^r.  i». 
in  fl.  3J),  and  the  liquor  nrsenici  hydrochloricus  (gr.  iv.  in  &.  Jj). 

Arsenic  acid  enters  into  the  ferri  aneniaa,  the  aod»  araenias, 
and  the  liquor  Hidfe  arsenatis  (gr.  iv.  in  fl.  ^). 

The  preparatioiia  of  arsenic  most  interenting  in  a  ne^co-legal 
p(nnt  of  view  arc,  the  white  oiide  or  arsetiions  acid,  tlie  yelloiT 
sulphide  or  orpiment,  the  green  arsenite  of  copper,  or  Scbeele'i 
green,  and  Ibe  arsenite  of  potash  contained  in  Fowler's  aolatioD. 
Of  tbi-sc  the  iirseniOHs  acid  is  by  far  the  most  important!  and 
must  therefore  be  examined  willi  great  cnre  and  minutenesa. 

As  all  our  processes  of  analysis  include  the  production  of  the 
metal  arsenic  as  a  meima  of  iileuti Mention,  some  account  mntf 
Hrst  be  given  of  its  must  important  properties. 

•  Dr.  Roacoe,  Id  a  paper  read  lo  tht  Mancheiler  Philosophical  Sodelj,  Od. 
30,  IBBii,  broughi  forward  concluHlve  evtJtiw*  III  aunport  of  thii  atntmiBil, 
aad  addand  ■cil-snlhcnltrnied  innanres  id  nhicta  ifw  ptriion  ru  •waUowsl 

dnutal.    StehiilDtt-reatLDEand 
[ourDsl.-vol.i.  p.^oOiandltiUr 
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The  metal  arsenic  is  stated  to  sublime  at  356°  Fahr. ;  bnt  I 
have  foond  that  small  qoantities  of  the  metal  sablime  at  230°. 
(G.)  The  sublimation  gives  rise  to  the  odour  of  garlic.  When 
the  process  is  conducted  in  close  vessels,  in  an  atmosphere  of  car- 
bonic acid,  it  settle  on  cooler  surfaces  unchanged;  but  when 
heated  in  the  air,  it  is  deposited  as  white  oxide,  or  arsenious  acid, 
or  as  a  mixture  of  the  acid  with  the  metal.  In  common  with 
antimony  it  combines  with  nascent  hydrogen  to  form  arseniuretted 
hydrogen,  which  gas,  when  heated  or  burned,  gives  up  the  pure 
metal  to  cooler  surfaces ;  and  it  shares  with  several  other  metals 
the  property  of  being  reduced  and  deposited  on  copper  boiled  in 
an  acid  liquor  containing  any  of  its  preparations. 

All  these  properties  of  metallic  arsenic  are  displayed  in  opera- 
tions on  the  small  scale  with  the  spirit-lamp  and  reduction-tube. 
The  vapour  of  the  metal  has  the  garlic  odour :  it  is  deposited  as 
arsenious  acid,  when  the  tube  contains  atmospheric  air;  and  as 
pure  metal  when  it  is  filled  with  carbonic  acid  gas :  it  forms  a 
shining  metallic  crust,  or  stain,  on  white  porcelain  when  the 
burning  jet  of  arseniuretted  hydrogen  is  directed  upon  it  from 
Marsh's  apparatus ;  it  leaves  a  similar  stain  in  the  tube  through 
which  the  gas  is  transmitted,  when  it  is  hented  by  the 
spirit  lamp ;  and  it  gives  a  metallic  coating  to  copper     ^^S-  76. 
foil  boiled  in  liquids  acidulated  with  hydrochloric  acid,        q» 
as   in  Reinsch's  process.     The  vapour  of  the  pure  un-    ^^**a 
mixed  metal  is  deposited  on  cooled  surfaces  as  minute    ^2^* 
globules,  which  shine  by  reflected  light  like  those  of         o  * 
mercury  (fig.  76) ;  but  when  there  is  enough  air  present 
to  oxidize  part  of  the  vapour,  the  globules  of  metal  are  blended 
with  the  white  powder  or  brilliant  crystals  of  arsenious  acid.* 

ABSENious  ACID  {Oxide  of  Arsenic t  Sesquioxide  of  Arsenic^ 
Wfuie  Oxide  of  Arsenic,  White  Arsenic,  Arsenic.f) 

In  the  two  years  1837-38,  arsenious  acid  was  the  ascertained 
cause  of  185  deaths,  being  as  many  as  those  attributed  to  all  the 
preparations  of  opium,  and  many  more  than  those  caused  by  all 
other  poisons.  Of  these  185  deaths,  112  were  ascertained  to 
have  been  suicidal,  21  accidental,  and  12  homicidal ;  but  the  last 
figure  is  certainly  too  low. 

Since  the  act  of  185  L  (14  Vict.  cap.  xiii.),  which  restricted  the 
sale  of  arsenic,  and  prescribed  its  admixture  with  soot  or  indigo 

*  Refer  to  a  paper  by  Dr.  Oay,  *  On  the  Prodaction  and  Identification  of 
Crystals  of  Arsenious  Acid  and  Crusts  of  Metallic  Arsenic,'  in  Dr.  fieale's 
'  Archives  of  Medicine,*  No.  Ill,  1868. 

t  In  some  country  plaoss  it  Is  known  as  "  lieTC^rj  V* 

G  ^  "i 
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'lli'is  coniiiioii  use  of  nrsctilous  i 
si.rvrisc;  for  it  L«  as  nliilc  iia  Hoiii 
be  ini»^  nitli  articlai  af  Ibod  with 
ebanK«,  is  tbt.t  cbeap,  and  i«  targel 
great  vorietjr  of  pnrpoie*. 

AraraiODi  acid  U  Grand  in  eama 
powder.  The  cake,  when  fint  m' 
bat  in  time  becomei  opaqoe,  rewml 
tniuparait  itrira.  It  li  tbe  pa«di 
poiion.  ArHinioo*  add,  in  both  tbci 
seal  propertiea,  and  may  he  readilj 

JPropertiet. — 1,  Sparingly  aolnMe 
■olatian  hat  a  ver;  slight  aod  laac 
Ins,  but  Iti  lolatian  or  vaponr  In 
i.  The  aqneooB  aolntion  ilowlf  n 
crjitali.  E.  Very  toluble  in  ammonl 
bonite  of  potaib  i  and  drpoaited  fr 
and  hj-drocbloric  Hcid,  alio  ai  oct 
alkalieii,  farniiu|;  toliible  anenitea. 
tolMbilUji,  Dinit  be  more  minutetj  si 

SobMliiy. — An  oiinoe  of  cold  i 
grain  to  a  grain ;  boiling  water  pnn 
<!ooling  a  grain  and  a  qnarter  to  the 
an  hoar  on  the  poirdcr  12  giatna  to 
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deposited  as  an  amorphous  powder,  or  as  octahedral  crystals* 
e.  Moistened  by  liquor  potassse  it  undergoes  no  change  of  colour. 
d.  Moistened  by  sulphide  of  aromonium,  no  immediate  change 
takes  place;  but  when  the  excess  of  ammonia  has  evaporated,  been 
dissipated  by  heat,  or  neutralized  by  acetic  acid,  a  canary-coloured 
sulphide  of  arsenic  remains,  e.  When  arsenious  acid  mixed  with 
charcoal  is  dropped  into  a  reduction-tube  and  heated,  the  metal  is 
reduced  and  volatilized,  and  deposited  on  the  cooler  part  of  the 
tube  as  a  shining  metallic  crust,  f.  The  sublimed  metal  has  the 
odour  of  garlic. 

The  two  tests  of  sublimatidh  and  reduction  must  be  more 
exactly  described,  and  their  results  minutely  examined. 

Subliniatian, — It  has  just  been  stated  that  arsenious  acid 
dropped  into  a  reduction* tube  and  heated  by  the  flame  of  a 
spirit-lamp,  becomes  a  white  vapour,  which  deposits  on  the  cooler 
part  of  the  tube  an  amorphous  powder,  or  octahedral  crystals. 
But  as  the  crystals  are  characteristic  of  the  poison,  not  the  white 
amorphous  deposit,  it  should  be  well  understood  that  in  order  to 
get  characteristic  crystals  the  white  vapour  must  be  received  on  a 
heated  surface.  On  a  cool  surface  it  is  deposited  as  an  amorphous 
powder. 

The  pi*ooe88  of  sublimation  is  usually  performed  in  a  reduction- 
tube  of  about  the  size  and  length  shown  in  fig.  79,  p.  455.  After 
drying  the  tube  by  passing  it  repeatedly  through  the  flame  of  the 
lamp,  the  arsenious  acid,  placed  in  a  short  tube  of  smaller  size,  is 
dropped  in,  and  the  flame  of  the  lamp  applied,  so  as  to  envelope 
the  lower  third  of  the  tube.  By  the  time  that  the  inner  tube  is 
so  heated  as  to  sublime  its  contents,  the  temperature  of  the  outer 
tube  will  be  favourable  to  the  deposit  of  distinct  crystals. 

The  subliming  temperature  of  arsenious  acid  is  variously  stated 
at  370°  to  400^  Fahr.,  but  I  have  ascertained,  both  by  the  method 
explained  at  p.  406,  and  by  placing  fragments  of  arsenious  acid 
in  small  reduction-tubes  and  plunging  them  into  a  sand-bath 
with  the  thermometer,  that  the  real  subliming  point  is  at  or 
about  280°  Fahr.  (G.) 

The  crystals  of  arsenious  acid  obtained  by  this  coarse  method 
of  sublimation  also  result  from  the  oxidation  of  the  metal  arsenic, 
as  a  constituent  part  of  tests  yet  to  be  described ;  and  as  these 
crystals  always  furnish  a  very  important  means  of  identification, 
their  shape  and  characteristic  properties  should  be  well  under- 
ftood. 

7^  CrystaU  of  Arsenious  Acid  are  remarkable  for  brilliancy 
and  permanence.  Tliey  are  almost  always  distinct  and  separate, 
except  when  superimposed ;   oocasionally  the^   ax^  ^T\]i^\R^  vo^ 
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ring*!  bot  tliey  mrel.v  fono  compound  cni»t«l>  of  «Dy  itefiinte 
shape.  The  cnitnli  depicted  in  fig.  77  are  eitMioelj  iincorotnon. 
Tliej  wero  oUtHined  by  aublimiitioti  in  ■  buibII  tube;  and  n- 
umble  the  eaiii;>ai]iiil  erygtuls  f^  alum.  Ihny  were  prnbabi; 
firat  dinolrod  in  the  moiitnre  of  the  tulie,  and  Uicii  dqmiiid 
tttteAi. 

The  premiling  form  oT  iry.ljil  is  tlie  ro- 

Flg.  77.  polw  (Vtahedron.     The  rhninbic  dodeeohp- 

dron,    rwtHn^lnr  priim,    and    plnta    (^ 

fj  ~\        Tarimw  sliauo  nod  thickness.  «i*  lea*  two- 

•  .  mon  fomn.     For  bo  aocoant  oF  the  micm- 

Bcopif  appenrnncM  of  the  entire   oTilab. 

_  ^      tbo  hslf  cr;ital5,    the    uuidm    or   twin 

,  i^-^    iTyslnlf.   and  other  enwptltnnll  brnu,  »« 

t^^  p.  109  et  ESq. 

Sometimes  (probahl;  from  inrafficient 
lieat)  all  the  crjitnls  aisonie  irregulHr  and  confuted  forms,  and 
some  few  tpcciraeng  consist  nlmost  wholly  of  the  deep  triangnlar 
plates  which  have  been  mislakcn  for  tttraiedra  (a  form  that  never 
occurs),  while  in  otljers  again  plates  of  every  siie,  shape,  and  tliiek- 
ness  abound. 

„  Some  of  the  many  forms  whieli  the  crji- 

A     ^  fiir.  7S,  as  veil  as  in  ligs.  81  and  82,  where 

*      jPtJ^/?  ^'"^y  ^"'    '"'^'^  "'"'  '"■'tP'"'^  globules  of 

■^^*mCj''  melnllic  Brsenic;  also  in  tbe  mixed  crust  of 

'  ^\^LL  ~>*f'.  nrsenious  acid  and  metallic ' — " 


V^^/y^  '  -fferfBcfioB.— Areenions  acid,  well  miied 
j^  .  -\^  with  about  four  timea  its  bulk  of  finely  po"- 
*^    c»>i  dered    re<^nlly    ignited    charcoal,   is  intro- 

duced into  the  tube,  fig.  79,  at  a,  with  tbe 
precautions  described  in  spenkini;  of  the  process  of  aublloiation,  only 
that  it  la  not  necc«sary  to  lieut  the  middle  portion  of  the  tube.  Tbe 
tube  being  held  at  an  aii[;le,  and  the  tianic  of  the  rpirit-lamp  steadily 
apphedata,  the  metal  rises  in  vapur,  with  the  odourof  garlic,  and 
is  deposited  from  n  quarter  to  half  an  inch  above  the  mixture,  u  s 
dark  brown  or  bl.ick  ring,  b.  As  the  vapour  quickly  attimcts 
Oiygen  from  the  air,  it  ia  readily  oiidized :  so  that  tbe  ring  it 
always  a  mixture,  in  variable  proportions,  of  metallic  anenic  and 
•rvenious  acid ;  the  metal  chiefly  at  the  tower  part  of  the  liog 
wearing  the  appearance  of  a  mirror;  the  middle  portioa  cm- 
taining  a  Urge  admixture  of  nrsenious  acid  ;  and  the  upper  part 
i^ulitting  almoil  vWAj  ot  vl.    &-j  et,atMaaly  applying  the  flame 
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of  the  lamp  to  the  lower  part  of  the  ring,  it  may  be  rendered 
more  compact  and  more  distinctly  metallic ;  and  by  driving  the 
crust  repeatedly  up  and  down  the  tube,  it  pig.  79. 

may   be  wholly  converted  into   crystals  of 
arsenious  acid. 

When  this  reduction  is  performed  with 
proper  precantions  (using  a  tube  of  green  or 
German  glass*),  taking  care  that  the  mix- 
ture of  arsenious  acid  and  charcoal,  and  the 
tube  itself,  are  Iree  from  moisture,  so  that 
the  mixture  may  not  be  driven  up  into  the 
tube;  taking  equal  care  to  introduce  the 
mixture  so  as  not  to  soil  the  tube;  very 
satisfactory  results  are  obtained.  The  mixed 
crusts  cannot  be  mistaken  for  globules  of 
mercury ;  nor  for  the  crust  obtained  by  the 
same  process  from  the  white  hydrated  oxide 
of  cadmium,  as  the  anhydrous  oxide  of 
cadmium  blended  with  the  crust  has  a  brown, 
green,  or  yellow  colour. 

But  as  it  might  be  alleged  that  the  crust  obtained  by  this  pro- 
cess of  reduction  does  not  present  such  distinct  charActers  as  to 
justify  a  witness  in  affirming  that  it  is  due  to  arsenic  and  to  nothing 
else,  we  proceed  to  obtain  the  crystals  of  arsenious  acid  in  one  of 
two  ways.  The  sealed  end  of  the  tube  containing  the  residue  of 
the  charcoal  is  drawn  off,  and  the  metallic  crust  driven  up  and 
down  the  tube  till  it  is  wholly  changed  into  crystals  of  the  oxide ; 
or  the  sealed  end  of  the  tube,  as  well  as  the  part  free  from  deposit, 
are  filed  off,  and  the  part  containing  the  crust,  being  folded  in 
paper,  is  broken  into  small  fragments,  which  are  introduced,  with 
like  precautions,  into  a  second  reduction-tube,  and  the  crust  con- 
verted  into  arsenious  acid  by  heat. 

But  this  mode,  of  procuring  a  crust  of  metallic  arsenic  from 
arsenious  acid  and  charcoal,  and  crystals  of  arsenious  acid  from  the 
crust  itself,  is  open  to  two  classes  of  objections.  The  method 
itself  is  wanting  in  delicacy,  and  encumbered  by  precautions;  and 
the  results  present  themselves  in  a  form  very  unfavourable  for 
examination  by  the  lens  and  microscope,  especially  when  we  are 
dealing  with  very  small  quantities  of  the  metal  or  its  oxide. 
These  objections  are  obviated  by  the  use  of  the  simple  apparatus 
(fig.  48)  described  at  p.  404. 

The  mixture  of  arsenious  acid  and  charcoal  is  first  dropped  into 

*  This  is  to  f^ard  tgainst  tho  poMibllity  of  the  lead  which  enters  isiic^WA 
composition  of  the  more  fosible  English  glssa  being  Tedn»e4Vxx\3ck,^^«aa\\MS&, 
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the  dimli  iiiiJ  dry  Kptciinen>tab«  (a) ;  the  ^b  of  gUB  (r)  it  dried 
in  tlic  Bumc  of  tliv  ipirit-lamp,  and  placed  over  the  niotitb  of  tlie 
tab« ;  and  tbs  point  of  thu  flame  in  then  iteadijj  applied  to  the 
botUtm  of  the  tnhe.  The  viponn  of  the  niptui  »hen  fint  dian- 
gaged  combine  »itb  the  oiygen  of  the  air  ooDtnincd  in  the  tube, 
and  arwnious  acid  ia  re-l'orined,  Mid  dcpoMted  on  the  niuieT  mi- 
iaee  of  the  nUta  disk,  as  un  amorphoiu  pnvder,  or  in  ^ttointc 
cryitali,  according  to  the  lempemture.  The  after-dppodt  majr 
ODUniBt  of  globolei  of  the  metal. 

The  oroat  in  tliii  caie,  then,  as  in  the  usnal  prorcM  at  redac- 
tion, ii  a  mixture  of  metallic  sncnic  anil  artenioD*  acid,  and  vfaeo 
einwiued  by  the  leiu>,  or  microtcope,  bj  reflected  light,  haa  the 
appeanmee  ahovn  iu  fig.  BO,  where  the  aparkling  triaognW  liKetta 
at  the  octahedral  vrjatola  of  anenioiu  add  ftre  diown  pngeetin; 
through  a  lajrr  nf  metal.  A  third  fi-rui  BMamed  by  some  of  ths 
thinner  crasta,  and  b;  the  nrcnnifcrence  of  the  tliicker  odm 


GoniiiU  of  crystnl«  of  nnenioua  acid  interapersed  nrith  diatinet 
globule*  of  metallic  nr»enic  as  in  flga.  Bl  and  82.  The  thin- 
neat  craala  of  nil  nre  iridescent,   and  may  be  reaolred,  under 

Pin.  61.  Fig.  83. 


ler  power*  of  the  microscope,  into  aggregatet  of  tmall 
globules.     Cniat«  of  ^nre  anmiied  uietul,  preaenting  anda  the 
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microsoope  the  appearances  shown  in  fig.  83,  may  be  readily 
obtained  by  covering  the  mixture  of  arsenious  acid  and  Charcot 
with  a  layer  of  dried  bicarbonate  of  soda,  so  as  to  fill  the  tube 
with  an  atmosphere  of  carbonic  acid  gas.  See  also  fig.  76, 
p.  451. 

The  appearances  shown  in  figures  80,  81,  and  82,  prove  con- 
clusively the  presence  of  arsenic.  Those  presented  by  the  un- 
mixed metal  in  fig.  83  are  less  conclusive,  as  the  globules  are 
sometimes  not  to  be  distinguished  from  those  of  mercury.  Hence 
it  may  be  necessary  in  the  case  of  the  purer  crusts  of  arsenic, 
and  expedient  in  other  cases,  to  confirm  the  evidence  afforded  by 
the  microscopic  characters  of  the  metallic  or  mixed  crust,  by  con- 
verting the  metal  into  arsenious  acid.  With  this  view  the  por- 
tion of  glass  bearing  the  crust  should  be  cut  into  narrow  slips 
with  a  writing  diamond,  and  the  slips  being  dropped  into  a 
specimen -tube  (fig.  48),  must  be  treated  in  the  manner  just  de- 
scribed. The  gla«8  disk  will  be  covered  with  glittering  crystals, 
or  with  a  mist  which  can  be  resolved,  under  the  higher  powers  of 
the  microscope,  into  groups  of  octahedra. 

It  may  be  well  to  state  that  the  metals  cadmium,  selenium, 
and  tellurium  are  also  sublimed  by  the  heat  of  a  spirit-lamp ; 
that  selenium  is  deposited  as  globules,  and  tellurium  sometimes 
converted  into  crystals  of  telluric  acid.  But  crusts  of  selenium 
have  the  colour  of  port  wine,  the  crystals  of  telluric  acid  are 
needles,  and  the  metallic  crusts  of  cadmium  and  tellurium  are 
not  globular :  so  that  the  mixed  crusts  of  arsenic  cannot  be  con- 
founded with  any  other  result  of  sublimation. 

There  is  still  one  method  of  procedure  specially  applicable  to 
minute  quantities  of  arsenious  acid.  If,  on  evaporating  on  a  porce- 
lain slab  a  drop  of  liquid  supposed  to  hold  arsenious  acid  in 
solution,  a  white  amorphous,  or  obscure  crystalline  stain  is  left, 
we  may  test  it  in  one  of  two  ways. 

1.  By  the  simple  process  described  in  p.  405  (fig.  50). 

On  heating  the  porcelain  slab,  a  mist  will  settle  on  the  heated 
superimposed  disk  of  glass,  which,  when  examined  by  the  micro- 
scope, will  be  found  to  consist  of  crystals  of  arsenious  acid.  In  this 
way  Y^xns  8^^^  arsenious  acid  may  be  identified  without  difiSculty, 
and  even  -g^-^  grain  be  found  to  yield  characteristic  results. 

2.  Take  a  fragment  of  microscopic  glass,  and  mark  it  with  a 
writing  diamond,  so  that  when  broken  it  may  yield  narrow  slips. 
Place  a  drop  of  the  solution  on  the  glass,  let  it  dry,  and  then 
break  the  glass.  Introduce  the  slips  into  the  tube  (fig.  51, 
p.  405)  in  the  manner  described,  and  proceed  according  to  the 
instractioni  given.    The  narrow  part  of  th«  XtuVm  "wV^.  ^ccX^kc^ 


(«cond  to  tlio  miiture  oraneniou 

iTiotlio.1  the  sinli.   Mill  be  subli 

uciii;  by  tliir  Btcuiid  a  cruit  «U1 

whicb  will  generally  b«  found  Ui 

■Bcond  of  oritali  of  anenioui  ad 

2.  Anmiaut  JM 
Hibt*  u«Mvai«l  tote  Ibr  ui 
applM  u  liquid,  uid  kMnrn  m  I 
gnidiAd  M  the  gattoiu  Uil ;  ■  fli 
f«/f  ;  and  I  riith  the  now  eqaall; 
1,  The  Lvpiid  TaU.—Ti>m 
•mmonio-nitrate  of  lilver.  the  a 
iu]pharet(«d  hydrogeo  water. 
Thix  throwi  down  a  rich  yellow  ■ 
ponire  to  light,  changsi  to  ding; 
of  oopperj  came*  a  precipiUte  c 
copper,  e.  Salpbnretted  hydrog 
iulphide  of  Bneaic  The  anlphi 
immediate  effect,  but  after  a  ^a 
of  a  few  dropi  of  acetic  add,  eta 
Thew  terte  aie  luppoMd  to  be 
eolanricB  liquid  believed  to  conti 
are  free  ftmn  objection ;  but  it  * 
lion  of  phi«|>borio  flcid  jiolds  wi 
yellow  precipitiitc,  ua  nn  nlkaliue 
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and  that  a  decoction  of  onions  gives  with  the  copper  solution  a 
green  precipitate.  As  these  liquids  are  only  used  as  trial  tests,  or 
to  prove  that  a  white  powder  or  colourless  crystals  obtained  from 
the  oxidation  of  a  ring  of  metal  really  consist  of  arsenious  acid, 
these  facts  do  not  constitute  an  objection  to  the  tests. 

Gaseous  Tett. — This  test,  too,  is  supposed  to  be  applied  to  a 
clear  colourless  liquid.  Havinj^  ascertained  that  it  has  no  decided 
acid  or  alkaline  reaction,  we  slightly  acidulate  with  acetic  acid, 
and  transmit  the  sulphuretted  hydrogen  g>is  through  the  liquid. 
If  it  contains  arsenious  acid,  it  soon  assumes  a  rich  golden  yellow 
tint.  If  the  quantity  of  the  poison  is  considerable,  a  precipitate 
of  the  same  colour  is  formed ;  but  if  it  is  in  small  quantity,  the 
precipitate  is  not  formed  till  the  excess  of  gas  has  been  expelled 
by  heat,  and  the  liquid  has  been  left  at  rest  for  several  hours. 
The  only  other  substances  which  yield  with  sulphuretted  hydrogen 
a  yellow  precipitate  are  the  peroxides  of  tin  and  cadmium,  both  of 
rare  occurrence,  and  easily  distinguished.  Tho  sulphide  of  anti- 
mony is  orange-coloured.  The  presumption,  therefore,  is  strong 
in  favour  of  arsenic,  and  may  be  converted  into  certainty  by  col- 
lecting and  testing  the  precipitate,  or  by  applying  the  ammonio- 
nitrate  of  silver  and  the  ammonio-sulphate  of  copper  to  other 
portions  of  the  same  liquid. 

The  precipitated  sulphide  of  arsenic  having  been  allowed  to 
sulfide,  is  to  be  carefully  collected,  washed,  and  dried,  and  sub- 
mitted to  a  process  of  reduction  differing  from  that  already 
described  when  speaking  of  arsenious  acid  only  in  the  substitution 
for  charcoal  of  a  flux  containing  an  alkali.  That  usually  employed 
is  the  black  flux  formed  by  incinerating  a  mixture  of  one  part  of 
nitrate  of  potash  with  two  of  the  bitartrate.  But  incinerated 
acetate  of  soda,  or  a  mixture  of  one  part  of  cyanide  of  potassium 
with  three  parts  of  carbonate  of  soda,  previously  well  dried,  is  to 
be  preferred.  If  this  last  flux  is  used  it  should  be  in  the  propor- 
tion of  one  of  the  sulphide  to  twelve  of  the  flux.  The  metallic 
crust  obtained  by  this  process  of  reduction  is  found  to  be  a 
mixture  of  metallic  arsenic,  arsenious  acid,  and  undeoomposed 
sulphide. 

In  dealing  with  minute  quantities  of  the  sulphide,  the  method 
of  reduction  by  the  capillary  tube  (fig.  51,  p.  405)  should  be  em- 
ployed, followed,  if  the  quantity  be  sufficient,  by  that  described 
at  p.  404  (fig.  48). 

The  sulphides  of  cadmium  and  tin  are  thrown  down  imme- 
diately by  sulphide  of  ammonium,  but  the  sulphide  of  arsenic  not 
till  the  ammonia  has  been  dissipated,  or  neutralized  by  an  acid. 
The  sulphide  of  arsenic  is  very  soluble  in  ammoiu&«  t\\Q«^  ^l. 
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ddtuiam  and  tin  InBolnble,  the  mlphide  of  arwnic  jielili  >  di»- 
luiict  metallic  gublimale,  wbjle  tbfl  sulphide  of  tin  yioldi  iicmi<,  and 
the  lulpbide  ot  cnJiniani  ipve*  tbe  lublimste  deecrjbed  M  p.  456. 

Wlien  tbe  precipitelfd  sulphide  i«  not  pure  in  colour  or  fm) 
from  orguiic  mntter.  it  abould  'he  dinolred  in  muimoniu,  and  igiiu 
throvrn  down  bj  bjdroebhtric  add. 

The  giueoiu  teat,  properly  applieii,  sod  followed  by  tha  redoc- 
tioo  of  tbe  Uictal  ti-om  the  sulpbide.  girea  certain  pndence  ol 
Bnenic  It  is  unnecraarj,  tbongb  fbr  medico-tegal  putpoMi 
deiirablp,  to  ootivurt  tbe  sublimed  metal  into  ci^bCbIr  of  armuona 

sod  mlunble  tert  wu  proposed 
^b,  about  the  ,vear  1S3&.  H«  emplajfld 
tbe  one  (fig.  SI)  oiD<i*t«d  of  a  tuba 

bent  in  tbe  sliajic  of  ibeleller 

length  of  the  atiort«r  one.  and 
open,  end  the  latter  fumiahed 
with  a  slop-cocli  terminated  bj 
n  nozzle  with  a  minute  bore. 
Hydn^en  naa  generated  in 
tbia  apjfflratna  by  pure  zinc  and 
dilute  eulphuric  acid,  to  H'bich 
■  portion  of  tlie  liquid  con- 
taining araenic  waa  added. 
When  the  anenluretted  hy- 
drogen had  tilled  tbe  imaller 
leg  of  the  tube  the  ilopoock 
wtia  opcneil.  and  the  jet  of  gas 
inSamed,  On  holding  over  tbe 
I  of  glaaa  or  porcelain,  a  distinct  metallic  ring  vas 
deposited  upou  it.  For  lar^r  quantities  of  Ijqnid  Mr.  Harsh  used 
tbe  apparatus  depicted  in  fig.  H5.*  Many  alteratioDa  and 
modilications  of  Marsb'a  apparatua  have  been  since  suggested, 
of  which  fig.  SG  represents  by  far  the  most  conrenlent  form. 
It  coneista  of  a  wide-mouthed  bottle  with  a  closely  fitting 
cork,  pierced  for  two  tubes,  of  which  tbe  one,  furtiiahed 
with  a  funnel,  dips  beneath  the  liquid,  the  other  bent 
nearly  at  ri^bt  angles,  but  slopiog  slightly  towards  tbe  bottle, 
descends  a  short  distance  into  the  vessel.  This  tube  is  fumishad 
with  a  cork  ibr  tbe  reception  of  a  detached  horizontal  tobe  of 

•  For  an  ■cconntoriheippintniei 
obtained,  refer  to  I^B^liuuuUouiot 
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glass  firee  from  lead,  and  dniMm  oat  into  a  point  with  a  small 
apertnre. 

Fig.  86. 


In  this  apparatus  hydrogen  is  generated  by  pare  zinc  and 
dilute  sulphuric  acid,  and  the  action  is  continued  till  the  atmo> 
spheric  air  is  completely  expelled,  and  all  risk  of  an  explosion 
avoided.  The  flame  of  a  spirit-lamp  is  then  steadily  applied  for 
ten  or  fifteen  minutes  to  the  horizontal  tube.  If  there  is  no 
deposit  we  conclude  that  the  zinc  and  sulphuric  acid  do  not  them- 
selves contain  arsenic.  Having  ascertained  this,  we  pour  into  the 
funnelled  tube  part  of  the  liquid  supposed  to  contain  arsenions 
acid,  and  immediately  reapply  the  spirit-lamp  to  the  horizontal 
tube.  If  the  liquid  contain  arsenious  acid,  a  metallic  deposit 
takes  place  in  the  tube  half  an  inch  or  more  from  the  part 
to  which  the  flame  is  applied.  The  horizontal  tube  should  be 
five  or  six  inches  long,  so  that  we  may  obtain  two  such  crusts 
at  least.  Having  procured  these,  we  light  the  hydrogen  as  it 
issues  from  the  end  of  the  tube,  and  obtain  one  or  two  deposits 
on  slips  of  porcelain,  and  others  on  disks  of  crown  glass.  A  very 
minute  quantity  of  arsenic  suflices  for  both  these  purposes.  We 
may  then  continue  to  apply  the  flame  of  the  lamp  to  the  horizontal 
tube,  till  the  absence  of  stain  from  a  fragment  of  glass  held  before 
the  jet  proves  that  the  metal  is  exhausted.  The  spots  thus 
obtained  consist  either  of  arsenic  or  of  antimony. 

The  evidence  afibrded  by  the  stains  thus  obtained  may  be  eon- 
firmed  by  bending  the  horizontal  tube  at  right  angles  and  holding 
a  wide  test-tube  over  the  flame  (fig.  d6).  The  tube  will  be  coated 
with  arsenious  acid  resulting  from  the  oxidation  of  the  metal,  and 
to  its  contents,  dissolved  in  a  small  quantity  of  distilled  water,  we 
may  apply  the  liquid  tests. 


4QS  AKSENIC    ^D    Its    PRE  FIB  AT  10:1s-  1 

The  round  ttalns  on  tLe  larruw  uf  porcelam  Lire  tlie  tuDcMittg  i 
(lutinctive  vroper^uB : — 

a.  The  arwriiciLl  alilin  hits  everj  viiriety  of  iniitnllio  la»trB,  ' 
ftnni  tUst  of  oopper  to  llwt  of  (tenl,  bat  it  never  wearB  the  moty 
■ppmirance  proper  to  moat  cnula  of  antimony,  b.  The  aneaial 
■tain  is  much  more  readily  diaipati-d  by  the  heat  of  the  spirit- 
lamp,  and  gives  uut  the  garlic  odour.*  c.  The  two  stains  an 
eharucteristifnUj  affected  by  twversl  liquid  and  giueous  mi^Dti, 
from  whioh  we  select  tliree,  tbe  first  two  as  tests  by  siraple  6(dn> 
tion,  tlie  last  as  a  teat  by  solatinn  followGil  by  a  chanict^riiKe 
eolonred  rendiie.  The  tint  of  tliete  tests  wo*  tnggetted  by 
BiBclitiff,  the  seroud  by  Dr.  Gay  ('  Medioil  Times,'  July,  1817^ 
the  tliird  also  by  Dr.  Guy  in  a  funoer  editkHi  of  this  work.  • 

1  The  araeuical  stain  is  nipidly  diMolred  by  r  CDlatigD  (/  lht>| 
chloride  of  lime  (blenching  liquid),  which  doe*  not  nflbot  the  anti' 
no  al  sla  n,  2.  The  atitiiiionial  stain  is  less  apecdily,  bat  at 
le  gtl  c  pletely  diesolvfd  hy  il  tolution  of  the  protoehloride  of 
t  n  wh  h  do«s  not  disnlvH  the  nrseiiiCHl  stain.  3.  Tlie  anti- 
(noa  a1  sta  i  ia  rapidly  disaolved  by  the  sulphide  of  nmiuoiiiuni; 
the  araen  cal  stain  slowly  and  imperfectly.  The  aolotiOD  of  the 
ant  mon  al  atiiin,  when  dry,  leaves  an  orange-t'oloured  spot  of 
■ulphule  of  antimony,  white  the  imperfectly  dissolved  arteoical 
stain  jiresenta  a  light  lemon-yellow  apot  of  anlpliide  of  arsenic 
uiied  with  portions  of  undissolved  metal. 

Should  the  stain  contain  both  antimony  and  arsenic  the  chlo- 
ride of  lime  will  diaaolk'e  out  the  arsenic,  and  leave  the  antimony- 
So,  on  the  other  hund.  the  protoehloride  of  tin  will  diasolve  the 
antimony,  and  leave  tlie  arsenic. 

Tlie  arscnicnl  stain,  aa  it  iisaally  containit  some  arsi^nious  acid, 
may  he  teatni  directly  by  the  a mmonio- nitrate  of  silver  in  tbe 
fallowing  simple  way  : — Add  to  the  etaln  a  drop  of  nitrate  of  ulver 
solution,  with  a  glaaa  rod  (slightly  stirring),  and  then  blow  the 
vaponr  of  ammonia  ugion  it.  The  lemon.yellow  arsenite  of  silver 
will  be  immediately  furnied. 

Tlie  larger  and  thicker  atiiina  of  arsenic  may  also  be  readily 
identified.  Globules  of  metallic  urtenic  may  be  seen  by  the 
higher  powers  of  the  microscope  on  the  disks  of  glass  (fig.  S3}, 
or  they  may  be  transferred  from  the  slab  of  porcelain  to  a  glaaa 

■  Thli  (otmaTbt  spplied  ufnilowt : — Procan  arrait  ofarHnlc  and  one 
of  antimoujr  on  the  endi  of  Inu  <i)ilun|[  porFcLiin  bIiIh.  ubuin  twa  HUini  d 
the  olhir  endi  uf  the  nlubii  tmw  the  Jii|uld  under  cisRiinDtlan  ;  applj  ilie 
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disk  by  the  method  described  at  p.  405,  and  illostrated  in  fig.  50). 
The  glass  disk  will  be  found  covered  with  octahedral  crystals; 
or,  if  the  cell  is  very  shallow,  with  globules  of  the  metal,  or  the 
two  combined. 

The  stains  of  antimony  and  arsenic  in  the  tube  also  present 
some  remarkable  differences.  The  antimony  is  deposited  close  to 
the  point  to  which  the  heat  is  applied,  and  on  both  sides  of  the 
flame  (A,  fig.  87) ;  the  arsenic  at  some  distance  from  it  (B,  fig.  88). 
When  heated,  the  antimony  volatilizes  very  slowly,  the  arsenic 
quickly ;  the  arsenic  has  often  a  nut-brown  or  copper  colour,  the 
antimony  the  lustre  of  tin.  Of  these  properties  the  first  and 
second  are  highly  characteristic ;  but  the  colour  of  the  crusts  is 
less  constant ;  for  though  antimony  rarely  presents  the  distinct 

Tig.  87. 


copper  colour  of  arsenic,  nor  arsenic  the  tin-like  lustre  that 
belongs  to  most  crusts  of  antimony,  crusts  of  antimony  and 
arsenic  may  happen  to  resemble  each  other  in  colour,  thouirh  not 
in  shape  or  position.  The  effect  of  heat  is  decisive ;  for  while 
the  crust  of  antimony  moves  slowly  under  the  flame  of  the  spirit- 
lamp,  and  undergoes  no  remarkable  change,  the  crust  of  arsenic 
is  easily  dissipated,  and  readily  converted  into  characteristic 
crystals  of  arsenious  acid.  The  crusts  of  arsenic  and  antimony 
may  also  be  readily  distinguished  by  detaching  the  horizontal 
tube,  transmitting  a  stream  of  dry  sulphuretted  hydrogen  gas 
through  it,  and  chasing  the  metal,  by  the  fiame  of  the  lamp,  in  a 
direction  opposite  to  the  stream  of  gas.  The  antimonial  crust 
changes  its  place  very  slowly,  and  gradually  assumes,  but  only  in 
part,  the  characteristic  orange  hue  of  the  sulphide;  while  the 
stain  of  arsenic  is  readily  driven  from  p(nnt  to  point  as  a  light 
lemon-yellow  crust  of  sulphide. 

Some  precautions  are  necessary  in  using  Marsh's  test.  To 
guard  against  explosion,  the  gas  should  be  generated  freely  at 
first,  but  less  briskly  when  adding  the  suspected  liquid ;  for  the 
smallest  addition  of  another  metal  occasions  a  violent  extrication 
of  gas.  The  first  violent  action  having  subsided,  the  jet  should 
be  lighted;  and  the  absence  of  arsenic  (in  other  wotd%XVi<^^>xt^"^ 


rad  bMt  Uh  fifiid  to  Um  bd^  I 
■PM«1t  UnMcd  by  tW  E4Bid,M; 
tmthjimt,  warn  f 


gnj  oMing,  adiioinit  If  io  maD  qi 
Ir  toof*  rayiooi.  A  lingle  ilip  if  t 
If  iiMrrijr  italiwd]  >■  tbai  to  b>  ' 
radiKlioD-tuba  (fig.  51),  vith  the  p 
MioDto  crjftab  of  anroiaoi  add, 
BAer<meop*,  •m  ba  fnitiil  ■□  the  eaj 
dianrUrittte  rcnilla  arc  ubtained  b; 
b*  almnarljr  tmUd  in  tba  mannar 
tntod  in  dg.  48,  or  b;  ttw  tDcth 
'K-  bo.  P'  4(Ki'  The  cryfjU  at  t 
■orhea.  can  ba  nadilj'  namined  bf 

Bf  Mhtt  of  UiBM  mctbodi  aitic 
talDHi  with  th«  iqI,^  graia  of  araeo 
Uaad  banda  with  the  tt!.,n  «"'"■* 

Crrtaln  [ir>tiiTili.,iii, -t  hu  takei 
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It  tf  ontj  when  the  liquid  whioh  U  bdn^  tNtad  dInolTM  tb* 
copper,  that  the  impurity  of  the  metal  can  ioterfere  ulth  the 
rcaolt.  Iq  order,  however,  to  g:uaTd  agaioit  both  falladee  and 
olyiicttoiu,  a  copper  of  asoertaiiied  purity  iboold  be  oied. 

The  procen  of  iDblimatJoD  which  conatitute*  tba  aeoond  part 
of  the  teM  ii  ueceuary  became  other  meUli  ai  well  a*  aiaeme 
jield  metallic  depoaita :  lolutioua  oontaining  meronrj  and  dlTeP 
without  boiling,  and  time  containing  antimonj,  Uamnth,  tin,  and 
lead.  OD  applying  heut.   Alkaline  Bulphidea  alio  tamiih  the  metaL 

These  metallic  clepouta  differ  in  appeankDcej  bat  not  iO  •■  to 
diapenie  with  the  aae  of  further  teite. 

That  these  and  iiiuiilar  ■tatementa  rsfpcnling;  the  deteetion  of 
miuute  qunntitiei  of  anenic,  or  of  other  potnni,  maj  not  b«  dk- 
credited,  refer  to  what  ii  uid  on  tbia  inbject  at  page  400. 

Oalaaie  Tat. — Onr  oolleague,  Prof^aor  Bloiam,  adTOoata* 
the  method  of  electroljiii  aa  the  leaat  objectionable  meaiu  of 
generaUng  aneninretted  hydrogen  and  procuring  aruatt  of 
metallic  anenic.  He  Brtt  mwla  uaa  of  a  umple  moiUfiaatiaa  of 
the  J-tube  fig.  84,  p.  4i60,  but  aft«rwardt  preferred  an  appa* 
rstui  of  the  form  shown  in  the  annexed  engrsving,  in  which  m 


ii  a  two-oQnce  bottle,  the  bottom  of  wbiuh  ia  replacsd  by  vege- 
table parchment  b,  secured  by  thin  pbtiuam  wire.  The  cork  a. 
carries  a  funnelled  tube  o,  a  small  tube  d,  bent  at  right  aogtea, 
■nd  connected  by  a  caoutchouc  tube  >,  with  a  drawn-out  redncbon- 
tnbe/;  and  it  is  pierced  by  a  pUtinam  wire  t,  impending  a 
plate  of  platinum-foil  I.  The  wire  ii  connected  with  the  negatiTB 
pole  of  a  galranio  battery.  This  bottle  ii  plaoed  in  a  glaaa  ■,  a 
little  larger  than  itself,  and  into  which  the  pontlTS  plate  t, 
attached  to  the  wire  h,  of  the  battery  ia  introdiwad.  "YM  v^ 
paratna  ia  pUiad  in  •  lanw  veml,  0  D,  fi&«&  wV£b  tc^  'tn.\M. 


""*  •'  opainccu  wish  a« 
tk>  >nfMi  Odoar,  ^  ■  ^tt 


MOd  loni  br  dilMidg  wUb  4 
pomltT  ta  Miiade.  It  ^j  aki 
MNt  of  Uw  (UAMdi.  boa  which 


P<>w«  Mij  lUll  be  diHoMd  U 
vbieh    cue  tbe  Uqnid  tnui  b 

watcr-Utli.      B;  thU  idcmm   i 
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poison  ifl  considerable.  In  other  cases  the  process  presently  to  be 
described  must  be  employed.  The  solid  matters  that  remain  on 
the  filter  must  be  preserved,  so  that  if  we  fail  to  procure 
evidence  of  arsenic  from  the  filtered  liquid,  it  may  be  treated  by 
the  methods  now  to  be  described  as  applicable  to  the  solids  and 
fluids  of  the  body. 

4.  Arsenious  Acid  i»  the  Solids  or  Fluids  of  the  Body. 

As  there  are  cases  of  poisoning  by  arsenic,  in  which  the  poiion 
is  entirely  expelled  during  life,  so  that  no  trace  of  it  can  be  found 
in  the  stomach  after  death,  it  is  most  important  to  be  able  to 
detect  it  in  the  fluids  or  solids  to  which  it  has  been  conveyed  by 
absorption. 

All  the  methods  which  have  been  proposed  for  efiecting  this 
olject  consist  of  three  essential  parts : — The  destruction  of  the 
animal  matter  so  as  to  obtain  a  liquid  which  will  pass  the  filter ; 
the  reduction  of  the  poison  to  the  metallic  state  by  Reinsch's  or 
Marsh's  method,  or  by  electrolysis,  and  the  complete  identifica- 
tion of  the  metal. 

For  the  destruction  of  the  animal  matter  four  principal  methods 
have  been  proposed — by  nitrate  of  potash;  by  nitric  acid;  by 
sulphuric  acid ;  and  by  hydrochloric  acid.  The  last  of  these  me- 
thods is  recommended  by  its  simplicity,  as  well  as  by  the  fSEict 
that  the  acid  employed  is  the  same  that  is  used  in  Reinsch's  test. 
The  following  process,  proposed  by  Fresenius  and  recommended 
by  Professor  Bloxam,  has  the  great  advantage  of  presenting  the 
poison  in  the  convenient  and  manageable  form  of  arsenious  acid. 

If  the  organic  matters  are  solid,  they  must  be  finely  divided 
and  brought  to  the  consistence  of  thick  gruel  by  mixture  with 
water.  If  already  in  a  liquid  state,  we  proceed  at  once  to  digest 
them  for  an  hour,  in  a  porcelain  dish  over  a  water- bath  with 
about  half  an  ounce  of  hydrochloric  acid,  adding  powdered  chlo- 
rate of  potash  occasionally  till  the  organic  matters  are  disinte- 
g^ted.  The  resulting  coloured  liquid  is  then  to  be  filtered  ofi", 
evaporated  over  the  water-bath  to  about  an  ounce,  poured  into  a 
flask,  and  a  few  drops  of  a  strong  solution  of  bisulphite  of  soda 
added  till  it  smells  strongly  of  sulphurous  acid.  The  flask  is  then 
heated  in  a  water-bath  until  this  odour  ceases.  The  resulting 
solution,  mixed  with  at  least  an  equal  bulk  of  water,  may  be 
examined  for  arsenic  by  the  methods  already  described. 

QitaniUative  Analysis, — The  quantity  of  arsenious  acid  is  best 
det^miued  by  the  use  of  the  pure  sulphide  obtained  from  a 
measnred  portion  of  the  filtered  liquid :  100  grains  of  sulphide 
nearly  correspond  to  80  grains  of  aneniooi  tdd. 

11^% 


proceu.  If  tLi>  givtn  no  indicati 
Kdl  i(  tmted  with  one  part  of  I 
Tlia  lime  mod  ln>a  duwlvad  bj 
adding  bicarbonate  of  potaih  in 
filtered  and  Tedac«d  ai  h*tort,  i« 
Tbe  foUowing  tutt  bearing  on 
detection  of  anenio  in  the  dra 

a.  Araenie  may  be  deteoted  in 
intfliTali  of  time  *■  leren  and 
niaall;  found  attached  to  tfae  ei 
white  powder  or  paite,  ii  oonverl 
the  mlphnretted  hydrogen  gene 
paratkine  of  anenic  pnmene  da 
good  rraion  (br  baliering  that 
afflrmed  that  araenie  i*  a  nttoial 
e.  Araenie  when  contaioed  in  the 
if  not  alwayi,  In  an  inaolnble  tan 
lime.  /.  Preparation  of  acaank 
doae^  or  in  rrpeated  amall  one^  a 
■na;  b«  (bund  in  the  teitnre*  mk 
alowiy  eliminated  from  the  body 
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▼iolent  beating  of  the  heart,  freqaeot  palae,  qaick  catching 
respiratiou,  extreme  restleeiness,  great  debilitj,  cramps  in  the 
legs,  and  convalsive  twitchings  in  the  extremities.  In  the 
majority  of  cases  the  mind  is  intact.  When  the  poison  provei 
rapidly  fatal,  death  commonly  takes  pitfce  by  collapse,  or  by  coma ; 
in  more  chronic  cases,  the  patient  dies  exhausted  by  the  violence 
of  the  irritatire  fever,  or  after  a  long  train  of  nervous  symptoms 
terminated  by  convulsions.  Patients  who  recover  are  either 
restored  to  perfect  health,  or  they  suffer  from  indigestion,  from 
prolonged  weakness  or  palsy  of  the  limbs,  or  from  epileptic 
fita. 

But  cases  of  poisoning  by  arsenic  present  the  greatest  posnble 
variety  in  the  character,  combination,  and  severity  of  the  symp- 
toms, and  exceptions  and  anomalies  of  the  most  perplexing  kind. 

In  one  considerable  class  of  cases,  the  symptoms  are  those  just 
detailed  in  an  aggravated  form.  The  vomiting  is  incessant ;  the 
pain  in  the  pit  of  the  stomach  most  acute,  and  increased  by  the 
slightest  pressure;  the  mouth,  tongue,  and  throat  are  red,  hot, 
and  swollen;  the  eyes  bloodshot;  the  countenance  flushed;  the 
thirst  excessive ;  the  diarrhoea  profuse,  and  attended  with  tenesmus 
and  discharges  of  blood;  the  belly  acutely  painful  and  tender, 
and  much  swollen ;  the  urine  suppressed  or  passed  with  pain  and 
difficulty ;  the  pulse  full,  quick,  and  frequent ;  and  the  respiration 
laborious  and  painful ;  there  is  a  sense  of  fulness  and  oppression 
at  the  heart  with  violent  palpitation;  intense  headache,  with 
giddiness,  incessant  restlessness,  and  severe  cramps  in  the  legs  and 
arms,  followed,  if  life  is  prolonged,  by  convulsions,  tetanic  spasms, 
epileptic  fits,  delirium,  coma — a  group  of  nervous  symptoms  vary- 
ing with  each  case,  and  terminating  in  various  ways,  and  at  various 
intervals,  in  recovery  or  death. 

In  a  second  class,  the  symptoms  are  those  of  collapse.  There 
is  little  or  no  pain,  vomiting,  or  diarrhooa ;  a  cold  and  dammy 
akin ;  extreme  prostration  of  strength  ;  very  frequent  and  almost 
imperceptible  pulse,  or  one  as  low  as  thirty  or  forty  beats  in  the 
minute.  The  mind,  as  in  most  cases  of  arsenical  poisoning,  is  un- 
impaired,  but  there  is  some  approach  to  coma,  slight  cramps  or 
convulsions,  and  death  without  reaction,  usaally  in  four  or  five 
boors,  rarely  beyond  twenty  hours.  Sometimes  this  state  of  col- 
lapse is  accompanied  by  constant  vomiting  and  profuse  purg- 
ing. 

In  a  third  class  of  cases  the  p'atient  falls  into  a  profound  sleep, 
deepening  into  coma,  and  dies  in  a  few  hours  without  rallying. 
Such  a  case  is  reported  by  Mr.  T.  Wright,  of  Dublin.  Death 
took  place  in  four  houn,  and  followed  upcm  aoiaAd  ^oe^  \  vdl^  «S\«t 
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every  other  marked  symptom,  has  been  wholly  absent.)    The 
vomited  mattera  consisted,  in  3  cases,  of  blood ;  in  2,  of  mucos 
tinged  with  blood ;  in  1,  of  mucos  only ;  in  1,  of  water  contuning 
arsenic ;  in  1,  of  bile,  and  in  1,  of  bile  and  fsBces.     (The  vomited 
matters  are  sometimes  described  as  yellow  or  brown.)     DiarrhcBa 
present  in  11  cases,  bnt  absent  in  4 ;  in  7  cases  ezoessive.     The 
mattera  pataed  by  atool  consisted,  in  3  cases  of  blood,  and  in  2 
of  a  material  closely  resembling  green  paint.     Pain,  present  in 
19,  and  altogether  absent  in  1 ;  in  2  instances  it  subsided  after  a 
short  time,  and  it  is  stated  not  to  have  been  increased  by  pressure 
in  2  instances.     The  tongue  and  throat  sore,  constricted,  hot, 
punful,  and  tense,  in  9  cases.     Thirat :  present  in  15,  and  absent 
in  2 ;  in  18,  described  as  intense.    The  countenance  flushed  and 
swollen  in  7  cases ;  pale  and  anxious  in  5  :  the  facies  hippocratica 
present   in   1.      The  eyea  inflamed,  swollen,  or  smarting  in  7 
cases.     The  akin  hot  and  dry  in  6  cases ;  covered  with  cold  per- 
spiration in  4 ;  profusely  perspiring,  with  petechiae,  in  3 ;  uni- 
versal desquamation  in  1 ;  covered  with  an  eczematous  eruption 
in  1.     Head€ushe  in  9  cases,  absent  in  1 ;  described  as  intense  in 
4.     Y\o\ent  palpitation  in  2  cases.     Pulae  generally  very  fre- 
quent, but  of  variable  character,  ranging  from  90  to  140,  or 
more ;  in  one  case  30  to  49.     Jaun^ce,  suppression  of  urine, 
strangury,  and  salivation  must  be  added  to  this  list  of  symptoms. 
Nervoua  Symptoma. — Extreme  reatleasneaa  in  5  cases ;  extreme 
debility  in  10;  coma  in  3  cases;  delirium  in  3.     The  mind  un- 
impaired in  6  cases ;  crampa  in  the  legs  in  9  cases,  in  4  extend- 
ing to  the  arms ;  convulaiona  in  6  cases ;  paralyaia  of  tongue 
and  gullet  in  3  cases;  tetanua  in  2  cases ;  chorea  in  1 ;  hyateria 
in  1 ;  epilepay  in  2.     Tetanus,  coma,  and  delirium  successively  in 
2  cases.     Death  took  place  in  3  cases  in  the  midst  of  convulsions, 
and  in  one  after  a  horrible  fit  of  convulsive  laughter  followed  by 
rigid  spasms  of  the  whole  body. 

Locked  jaw  has  been  observed  among  the  early  symptoms     in 
one  case  so  early  as  three-quarters  of  an  hour.    (Orfila.)* 

*  The  reader  is  referred  to  the  foUowinff  cases : — Messrs.  Tamer,  and  Mr. 
Gsdsden,  poisoned  by  Elixa  Fennioff,  in  Mr.  Marshall's  Remarks  on  Arsenio{ 
those  of  the  Mitchells,  reported  by  Mr.  Alexander  Murray,  in  the '  Edin.  Med. 
and  Sarg.  Jonmal,'  vol.  xviii  p.  167,  and  three  cases  given  by  Mr.  Alexander 
McLeod,  in  the  same  Joorual,  vol.  xv.  p.  633.  These  cases  afford  excellent 
iUnstrations  of  the  nervoos  symptoms  which  follow  poisoning  by  arsenic 
Also  '  Ed.  Med.  and  Surg.  Joamal.'  v.  388;  liv.  106,  263;  Ivi  205;  lix.  260. 
'  Lancet,'  July  21, 1827 ;  Ang.  16.  1829 ;  Oct.  31, 1890,  vii.  264;  Oct.  6, 1838 ; 
Nov.  3.  1838 ;  and  Nov.  24, 1838.  *  Medical  Gazette,'  v.  411 ;  ix.  805;  xiv. 
62;  XV.  828;  xix.  238;  xx.  309.  'London  Medical  Review,'  iv.  188:  xix.  288. 
*  Gay's  Hospital  Reports.'  No.  iv.  68 ;  and  sabseqaent  volnmes.  See.  slso, 
'  Lancet,'  1866,  ii.  p.  336,  for  an  account  of  a  series  of  oases,  in  whish  nervoos 
sgrmptoms  were  a  marlced  llDatare. 
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tongue,  ftiuoes,  and  windpipe  have  been  invoWed  fn  the  inflRm- 
metory  action.  The  peritoneal  oovering  of  the  atomaoh  or  of 
the  entire  abdomen  is  sometimes  foand  in  a  state  of  inflamma- 
tion, and  the  intestinal  glands  are  swollen.  Among  occasional 
post-mortem  appearances  may  be  mentioned,  inflammation  of  the 
bladder,  livid  spots  on  the  skin,  and  congestion  of  the  brain  with 
•erons  effhsion;  but  the  most  remarkable  post-mortem  appear- 
ance is  the  absence  from  the  lining  membrane  of  the  stomach  of  all 
traces  of  inflammation,  and  of  every  other  characteristic  change. 
This  anomaly  is  not  dne  to  death  having  taken  place  before  in- 
flammation oonld  be  set  np ;  for  well-marked  inflammatory  ap- 
pearances have  been  present  in  the  most  rapidly-fatal  cases. 

Arsenic,  like  phosphorus,  has  been  found,  both  by  experiments 
on  animals*  and  by  clinical  observation,  to  cause  a  fatty  de- 
generation of  the  muscles  and  of  various  organs,  especially  the 
liver,  the  kidneys,  and  the  glands  of  the  stomach.  A  fact  of 
more  physiological  than  toxicological  interest  has  likewise  been 
pointed  out  by  Saikowski — viz.,  that  in  animals  poisoned  by  arsenic 
artificial  diabetes  cannot  be  caused  by  the  usual  method. 

It  happens  fortunately  for  the  ends  of  justice  that  arsenic  not 
only  preserves  the  stomach  when  surrounding  parts  are  in  a  state 
of  advanced  decay,  but  that  even  the  characteristic  appearances 
of  inflammation  may  be  present  after  the  body  has  been  buried 
■everal  months. 

Ibtal  Dose. — In  a  solution,  as  small  a  quantity  as  two  graina 
may  prove  fatal.  Two  grains  and  a  half,  contained  in  two 
ounces  of  fly- water,  killed  a  strong  healthy  girl  etat.  19,  in  36 
hours  (Letheby).  Much  smaller  qxuntities  have  given  rise  to 
alarming  symptoms.  On  the  other  hand,  recovery  has  taken 
place  from  doses  of  half  an  ounce,  an  ounce,  and  even  an  ounce 
and  a  half,  of  the  poison  in  substance.  These  larger  doses  are 
often  taken  on  a  full  stomach,  and  are  promptly  rejected  with  the 
food,  or  carried  away  by  the  brisk  action  of  the  bowels. 

Total  Period. — Tlie  poison  has  proved  fatal  in  two  hour*,  in 
three  or  four  instances  (one  by  Mr.  Foster,  of  Huntingdon,  and 
one  by  Mr.  Macaulay,  of  Leicester),  but  Mr.  Thompson  communi- 
cated to  Dr.  Taylor  a  case  fatal  with  tetanic  symptoms  in  twenty 
mmutet.  On  the  other  hand,  cases  may  prove  fatal  after  three, 
ibur,  five,  six,  or  seven  days,  or  even  as  late  as  the  second  or  third 
week,  and  from  secondary  symptoms,  in  two  or  three  years.  The 
average  duration  of  fatal  cases  is  20  hours,  of  those  which  ter- 
minate within  24  hours,  less  than  7  hours.  As  many  as  86  in  the 
100  die  within  24  hours.    More  than  half  the  cases  terminate 

*  Virchow's  Archiv.  xxxiv. 
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which  hfippen  to  be  most  urgent.  If  the  inflammatory  symptoms 
ran  high,  blood  may  be  taken  by  leeches  from  the  pit  of  the 
stomach.  When  coma  threatens,  blood  may  also  be  removed 
with  advantage.  The  state  of  collapse  mnst  be  met  by  stimu* 
lants,  and  the  nervous  symptoms  by  anodynes.  Tetanic  spasms 
would  be  best  relieved  by  chloroform.  The  intense  thirst  may 
be  Mtiated  with  small  quantities  of  iced  water ;  the  tenesmus 
and  dysuria  by  injections  of  gruel  containing  laudanum;  the 
diarrhcea,  if  ineffectual  and  painful,  by  castor  oil  mixed  with  milk. 
Antimony  mnst  not  be  given  as  an  emetic ;  for  the  resemblance 
of  the  crusts  of  antimony  to  those  of  arsenic  would  give  rise  to  an 
objection  to  the  chemical  evidence.  The  sulphates  of  zinc  and 
copper,  and  antidotes  containing  iron  ought  also  to  be  avoided,  lest 
it  should  be  alleged  that  arsenic  existed  in  them  as  an  impurity. 

Aniidoiea, — Several  preparations  of  iron,  of  which  the  hydrated 
sesquioxide  is  the  best,  the  hydrated  oxide  of  magnesia,  calcined 
magnesia,  and  animal  charcoal,  have  been  recommended  as  antidotes 
applicable  to  arsenious  acid  in  solution.  The  hydrated  sesquioxide 
of  iron,  formed  by  precipitating  the  tinctura  ferri  rouriatis  of  the 
shops  with  excess  of  ammonia,  renders  a  solution  of  arsenious  acid 
wholly  or  nearly  inert,  and  some  experiments  on  dogs  made  by 
Dr.  W.  Watt  prove  that,  as  an  antidote  for  arsenious  acid  in 
solution,  it  is  really  efficient.*  It  should  be  freely  given  in  the 
moist  state.  The  hydrated  oxide  of  magnesia  precipitated  from 
a  strong  solution  of  the  sulphate  by  liq.  potasssB,  and  well  washed, 
has  been  also  shown  to  be  effectual,  and  is  free  from  objection 
should  the  patient  die,  and  an  analysis  of  the  contents  of  the 
stomach  be  required.f  When  the  poison  is  given  in  the  solid 
form  these  antidotes  are  much  less  efficacious;  and  still  less  so 
when  it  adheres  to  the  lining  membrane. 

While  treating  a  case  of  poisoning  by  arsenious  acid,  or  by 
other  preparations  of  arsenic,  it  should  be  borne  in  mind  that 
evidence  of  poisoning  may  be  obtained  by  examining  the  urine, 
the  serum  from  a  blistered  surface,  or  the  blood,  as  well  as  from 
the  matters  vomited  or  passed  from  the  bowels. 

Arsenious  add  has  been  introduced  into  the  body  otherwise 
than  by  the  mouth.  It  has  been  inserted  into  the  vagina,  pro- 
ducing intense  local  inflammation,  and  the  characteristic  general 
symptoms  of  arsenical  poisoning.  It  has  been  applied  to  the  skin 
in  the  form  of  a  mixed  powder  and  of  ointment,  with  similar  local 

*  Worxnley's  '  Micro-€bemistT7  of  Poisons,'  p.  247. 
t  See  a  paper  by  Chevallier  (*  Ann.  d.  Hrgito.'  xxx)  on  the  EfRcacy  of  Iron 
and  MaffnesU  in  Poisoning  by  Arsenic.    TIm  iron  seems  to  have  proved  most 
flfltetnaL 


■dneniUi  of  Polath.— The  leth 
la  which  it  in»v  be  readily  det« 
JCribed  for  arsenioui  acid 

■nedioo-lcgsl  intereat  eirvpt  u  1 
*»  detecting  arKniocs  add.  It  i 
eomplelelj  Tolatiliied  by  lieat,  ra 
■  Mroog  acid  reaction.  It  jieldi 
duced  oith  clurcoal,  aada  metallit 
or  Brinwh'i  method;  and  givoa 
ptmretted  hydrogen,  on  baling, 
by  nitnte  ofnlrer,  and  bj  the  aw 
Tba  aalti  of  Braenic  add  {tneam 
Artmiu  of  Copper  (9cbecle'« 
powder,  conuinin);  one  part  of  an 
eopper.  It  yields  distinct  eryat«li 
anda  reriduKof  oiide  of  conpar;  i 
and  in  nitric  add. 

Aeelo-dnnUe  i(f  Copper.— Tl 
known  aa  mineml,  Seliwcinfurt,  Bi 
m  England  as  emerald  green,  or  ' 
by  papCT-itainers.  for  fancy  and 
impart  a  fall  green  colour,  and  inii 
powder,  or  whiting,  to  give  more  de 
nacd  to  gire  a  creeii  i-olour  lo  i 
••fera,  toyi  and  cages,  cnkes  of  wi 
of  dreai,  and  papere  used  ae  wrappi 


ACST0-AS8ENITE  OF  COPPEB.  477 

U  dropped  into  it,  a  precipitate  of  the  yellow  arieiiite  of  ailyer 
will  be  formed.  If  a  paper  stained  with  emerald  g^reen  be 
touched  with  liq.  ammonias  the  spot  and  the  liquid  turn  blue. 

Siftnptams, — Those  of  the  acute  form  of  poisoning  may  be  in- 
ferred from  the  case  of  a  print-colourer  admitted  into  King's 
College  Hospital,  June,  1858.  Death  was  caused  by  an  ounce  of 
the  poison  in  seven  hours,  under  symptoms  belonging  to  the 
second  variety  of  arsenical  poisoning  described  at  p.  469.  He 
did  not  vomit  till  an  emetic  was  given,  and  diarrhooa  did  not  form 
a  prominent  symptom.  He  was  pale,  excited,  faint,  and  anxiouf» 
with  a  small  feeble  pulse,  slight  epigastric  tenderness,  intense 
thirst,  profuse  cold  sweats,  severe  cramps  in  the  calves  of  the 
legs,  and  in  the  hands,  with  twitchings  of  the  legs  and  arms* 
He  never  rallied,  and  died  exhausted.  The  tongue  was  tinged 
green,  and  the  matters  rejected  from  the  stomach  and  bowels 
were  of  the  same  colour.  The  stomach-pump  was  used,  and  the 
bydrated  sesquioxide  of  iron  freely  given.  The  post-mortem 
appearances  were  a  dirty  green  tongue ;  in  the  stomach  a  large 
quantity  of  the  antidote  speckled  with  green;  congestion  of  its 
mucous  coat,  and  of  that  of  the  small  inteetines;  deep  chocolate 
colour  of  the  folds  of  the  stomach,  and  dots  of  extravasated  blood 
over  the  surface,  especially  near  the  pylorus.  Lungs  greatly  con- 
gested ;  brain  and  kidneys  sound. 

It  may  be  stated  generally  that  the  symptoms,  post-mortem 
appearances,  and  treatment  of  poisoning  by  the  arsenite  of  copper 
and  by  the  aceto-arsenite,  are  those  of  poisoning  by  arsenious 
acid.  In  two  cases  the  symptom  of  jaundice  showed  itself  as  if 
the  copper  had  proved  active. 

Very  severe,  and  even  fatal,  symptoms  of  irritant  poisoning 
have  been  induced  by  eating  substances  coloured  with  arsenite  of 
copper. 

The  symptoms  of  the  chronic  form  of  poisoning  by  inhaling  and 
swallowing  the  powder  detached  from  the  walls  of  rooms  have 
not  been  uniform.  They  have  consisted  of  several  of  the  following 
symptoms  variously  grouped : — ^The  sneeang  and  lachrymation  of 
a  common  cold ;  cough ;  nausea  and  loss  of  appetite,  sickness  and 
diarrhooa,  colic  pains,  cramps,  and  spasms,  dryness  of  the  tongue 
and  throat,  and  thirst;  depression  and  weakness,  headadM^ 
drownness,  and  extreme  weakness,  or  actual  palsy  of  the  extre- 
mities. (In  one  case  the  dropped  hand,  as  in  poisoning  by  lead, 
in  another  great  weakness  and  unsteadiness  of  sjl  the  limbs.) 

When  the  powder  is  largely  difiiised  through  the  air,  as  in 
chromo-prinUng,  the  consequences  may  show  themsdves  in  • 
quarter  of  an^hooTj  or  even  less;  and  they  commonly  «3SP0«ix\Bk 
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Mow.     I  have  Ken  the  drmUr  nlcen  mora  tluui  ohm.    The 
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tration  bj  Teraali.       The 
green  powder  it  firnnd  ad-  '!«-»• 

hering  to  their  edges.  Dr. 
Proap«r  de  Pietra  Santa,  ia 
the  'Annalea  d'Hjgiine,' 
October,  1858,  p.  339,  gives 
a  (iniilir  account  of  the 
eSectaof  Schweinfurt  greeo 
aa  used  in  Parii.  See  also 
an  able  paper  bj  M.  A, 
Cherallier  in  the  tame 
joomal,  July,  1SS9;  a 
paper  b;  I>r.  TenHna  in  the 
'Annalet  d'Hygiine,'  jear 
lS39,p.84e;andDr.Giiy'j 
report  on  'Allied  Fatal 
Cases  of  Poisoning  by 
Emerald  Green,  Ik.,'  in  the 
■  Fifth  Report  of  the  Medical 
OfficerofthePriry  Council,' 
1B62.  See  alio  an  interesting  paper  on  poisoning  from  wall- 
papers, by  Dr.  Kirchgasser,  in  the  '  Vierteljahrachrift  f.  Oericht. 
Hed.,'  ii.  p.  96,  of  wliich  there  ia  also  a  full  abttract  in  the 
Biennial  Retrospect  of  the  Sydenham  Sodety'  for  1867-68. 

Cases  of  poisoning  hnve  occurred  in  aniline  dye  manofactoriea, 
and  local  edematoas  affections  liaTe  been  observed  ai  resulting 
from  the  wearing  of  nndor-ciothing  dyed  with  these  materials. 

Arsenic  is  largely  nsed  in  the  preparatioa  of  the  aniline  coloorfi 
and  theae  often  contain  a  large  proportion  of  arsenic  acid  at  an 
frnparity.  '(Set '  Pharm.  Jonrn.,'  IB68,  Oct. ;  '  Brit.  Hed.  Jonm.,' 
1868,  Oct.) 

AnenaU  and  Biiiarienatr  of  Fatofk. — TbeM  are  active  pcntont 
little  used  in  this  EOnntry,  The  arsenate  is  white,  deliquescent^ 
and  very  soluble,  with  the  reactions  of  "  araenic  add."  The 
Mnarsenate  ia  Imown  as  "  Hacquer's  neutral  arsenical  salt." 

The  Aritnatt  of  Soda  is  nted  aa  a  mediiine  in  FranM.  A 
grain  of  the  salt  to  an  ounce  of  water  conititntet  "  Pearson's  solu- 
tion i"  and  paper  soaked  in  a  lolntion  of  one  part  of  araenat«  of 
■oda  and  two  a!  sugar  and  twenty  of  water,  it  in  use  for  poisoning 
fliea.  Tlie  "papier  awitre"  owes  its  poisonous  properties  to 
arsenate  of  potaah. 

Alpiides  qf  Amuie, — Bealgar,  or  rod  m 


liquide  containiDg  arseaiom  or  arse 
It  ia  alio  occasioaallj  tiken  aa  n  p< 
adbering  to  tlie  coats  of  the  iloo 
farmed,  u  alread;  stated,  by  the 
DHoaDt  •nlphuraUad  hydrogen,  tl 
In  txgtaie  wixlimi  tb*  ralphidai 
toriatto  «oloni&  Tb«;  are  aoIiiUi  1 
'  lal  nlutiaa  ' 
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p.«9)t  and  wbm  boiled  with  nib 

«wtad  into  anede  and  nlphDiie  ad 

n«  qtnptoDi*  of  poiwalng  by 
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■1iiiMDUi7  canal  bare  a  jdloir  a 
nonbrana  it  tinged  of  the  vne  hi 
pdaM^ng  lij  ananioua  add. 

Jr*mimHltd  ^fir<itft»,—8trmi 
gu,  wUdi  ii  *ec7  licb  in  ananiD 
litUa  ibort  of  a  grain  of  the  nttal),  a 
dkMdrt  GMikn  died  on  tbe  ninth  di 
tioD  of  ananhintted  bydrogeo.  Il 
geBantadi  inatMd  of  hydngea,  b; 
aieanio.  AvnrlntanitingKiieiof  t 
and  dne  to  the  inlialition  of  Um  ga 
aneaite  of  copper,  bare  been  rclnl 
■ymptonis  were  nausea,  vomitinij.  tliL 
(Uid  foul  tongue  i  a  ranii)   i>ulae.  rni 
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case  resembles  those  rare  ioBtances  of  arsenical  poisonmg  in  which 
narcotic  symptoms  are  very  prominent.  Snch  was  the  character 
of  a  case  of  poisoning  by  arsenic  and  landannm  which  oocnrred 
some  years  since  in  King^s  College  HospitaL 

II.   AKTIMONY  AND   ITS   FBEPABATI0N8. 

A  few  years  since  poisoning  by  antimony  was  so  rare  that  the 
poison  is  not  specified  in  the  list  of  snbstances  that  proved  fatal 
in  the  five  years  1852-56.  But  since  the  trials  of  Palmer,  Dove, 
McM  alien,  Hardman,  Freeman,  Smethurst,  Winslow,and  Pritchard, 
of  which  the  three  first  took  place  in  1856  and  the  last  two  in 
1865,  the  subject  of  poisoning  by  antimony,  and  especially  by  small 
repeated  doses  of  tartar  emetic,  has  assumed  great  importance. 

The  preparations  of  antimony  which  are  important  in  a 
medico-legal  point  of  view,  are  tartar-emetic  and  the  chloride. 
The  precipitated  sulphide  is  of  interest  from  being  developed  in 
testing  for  the  poison. 

The  metal  antimony  shares  with  arsenic  the  property  of  com> 
bining  with  nascent  hydrogen,  and  of  being  deposited  in  the 
metallic  form  on  burning  the  jet  of  gas,  or  heating  the  glass  tube 
through  which  it  is  passing.  It  differs  from  arsenic  in  not  being 
volatilized,  when  in  the  mass,  by  the  heat  of  the  spirit-lamp,  and 
with  difficulty  when  in  the  form  of  thin  films.  In  common  with 
arsenic,  mercury,  and  several  other  metals,  it  is  deposited  in  the 
metallic  form  on  copper  when  its  solutions  are  treated  after  the 
method  of  Reinsch.  The  metal  antimony  often  contains  a  minute 
fraction  of  arsenic. 

The  precipitated  sulphide,  formed  by  transmitting  a  stream  of 
sulphuretted  hydrogen  through  a  solution  of  a  salt  of  antimony,  or 
by  treating  metallic  stains  of  antimony  with  sulphide  of  ammonium, 
is  of  a  characteristic  orange-red  colour,  and  like  the  black  pre- 
pared sulphide  yields  metallic  antimony  when  heated  in  a  current 
of  hydrogen  gas. 

TABTiH  EMETIC  (Tartatized  Antimony,  Stibiated  Tartar, 
Pot assio- Tartrate  of  Antimony), 

This  substance  is  found  in  the  shops  as  a  white  powder,  or  as 
yellowish-white  efilorescent  crystals.  In  common  with  antimonial 
wine  and  James's  powder,  it  may  contain  minute  traces  of  anenio, 
derived  either  from  the  metal  antimony,  or  firom  the  snlphnrio 
add  used  in  its  manufacture. 

Properties. — Tartar  emetic  is  soluble  in  about  three  porta  of 
boiling  and  fifteen  of  cold  water,  but  insoluble  in  aloohol  j  and  it 
has  a  sickly  metallic  taste,  and  faint  acid  reaotioo. 

\\ 


and  if  till!  bli>n 


Mtf".    e.  Wlien  trcnted  witir»i 
of  ■mmoolum,  the  chamctiniHtJc 

S.  /•. 
a,  A  drop  of  a  ■olntion  of  tar 
gbu  leaTCm  ■  erytUlline  dcp«I 
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■II  tlie  cryital*  asiuiiii'  tlie  one 
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u  in  fig.  U3 ;  together  with  th 
Fig.  03. 
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objection,  but  the  three  conjointly  are  conclusive.  2.  A  strong 
infusion  of  gall-nuts  gives  a  dirty  yellowish-white  precipitate. 
3.  Fcrrocyanide  of  potassium  causes  no  precipitate. 

d.  Introduce  a  portion  of  the  solution  into  a  Marsh's  apparatus, 
and  proceed  as  in  the  case  of  arsenic  (p.  460).  The  crusts  obtained 
by  inflaming  the  jet  generally  possess  a  less  distinct  metallic  lustre 
and  a  more  smoky  appearance  than  those  of  arsenic,  but  crusts 
may  be  obtained  which  might  be  mistaken  for  those  of  the  latter 
metal.  The  crusts  in  the  horizontal  tube  have  a  characteristic 
shape  (fig.  87,  p.  463)  and  tin-like  lustre.  For  the  mode  of  dis- 
tinguishing the  crusts  of  the  two  metals,  see  p.  462. 

e.  Treat  the  solution  after  the  method  of  Keinsch  (p.  464), 
taking  care  to  use  copper  free  from  antimony  as  well  as  arsenic. 
The  antimony  deposit  is  generally  of  a  violet  tint,  and  does  not 
yield  a  crysLilline  sublimate.  It  may  be  dissolved  off  from  the 
copper,  either,  1,  by  boiling  the  metal  in  a  weak  solution  of  per- 
manganate of  p'>tash  rendered  slightly  alkaline  by  liquor  potass® 
(Odling) ;  or,  2,  by  a  weak  solution  of  potash  and  the  frequent 
exposure  of  the  metal  to  the  air  (Mr.  Wat^^n,  of  lioulton).  If  the 
first  process  is  adopted,  the  solution  of  antimony  must  be  freed 
from  the  brown  deposit  of  the  hydrated  peroxide  of  manganese 
by  filtration,  slightly  acidulated  with  hydrochloric  acid,  and 
treated  with  sulphuretted  hydrogen  gas.  If  the  second  process 
is  adopted,  the  solution  of  the  metal  is  filtered,  acidulated  with 
hydrochloric  acid,  and  treated  with  sulphuretted  hydrogen. 

J[  The  metal  may  be  separated  from  liquids  containing  it  by 
the  process  of  electrolysis  dt*scribed  at  p.  465.  It  is  deposited  on 
the  platinum  plate  connected  with  the  negative  pole  of  the 
battery,  and  may  be  identified  either  by  washing  it  with  sul- 
phide of  ammonium,  and  evaporating  the  solution,  or  by  either 
of  the  methods  just  described. 

3.  In  Organic  Liquids. 

All  vegetable  substances  containing  tannin  decompose  the  salts 
of  antimony,  and  milk  is  coagulated  by  their  strong  solutions. 
Several  other  vegetable  substances  affect  the  action  of  the  tests. 
Coloured  fluids,  though  they  modify  the  action  of  the  other  tests, 
have  little  eflect  on  sulphuretted  hydrogen,  the  sulphide  retain- 
ing its  characteristic  colour.  If  no  antidote  has  been  given,  and 
the  poison  has  not  been  wholly  rejected  by  vomiting,  it  may  re- 
main in  the  stomach  unchanged.  In  this  case  we  dilute,  filter, 
acidulate  with  tartaric  acid,  transmit  sulphuretted  hydrogen  gas, 
and  obtain  the  characteristic  orange  sulphide  of  antimony.  If 
this  process  fiiils,  we  adopt  for  the  sohd  contenU  o(  V>cv«  iNatsas^ 


tluit  of  an  onlinary  mwiiciniil  d. 
poisoniiiB  ;  but  n  htn  tlif  qi)ant 
it  iiasi  been  m!iiiini!.teryd  ae  a  m 
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days  respectively,  two  after  an  interval  of  fourteen  days,  and  one 
thirty-one  days  after  taking  the  last  dose. 

The  tymptofM  were  loss  of  appetite^  los»  of  spirit,  and,  after 
the  sixth  day,  ^reat  emaciation.  None  of  the  rabbits  vomited  ; 
and  diarrhcBa  was  absent  in  five  oat  of  eight.  There  were  no 
cramps  ;  but  three  of  the  five  that  died  of  tho  poison  were  vio- 
lently convulsed  a  few  minutes  before  death,  and  a  fourth  slightly 
80.  Several  of  the  animals  had  ulceration  of  the  mouth,  where 
the  powder  came  in  contact  with  the  lining  membrane.  One  of 
the  rabbits,  being  with  young,  aborted. 

The  post-mortem  appearances  consisted  in  congestion  of  the 
liver  in  all  the  rabbits,  vivid  redness  of  some  part  of  the  lining 
membrane  of  the  stomach  in  most,  ulceration  in  two ;  and  carti- 
laginous  hardness  of  the  pylorus  in  some.    The  small  intestines  in 
some  of  the  animals  pr^ented  patches  of  inflammation  throughout, 
and,  in  two,  the  solitary  glands,  throughout  the  bowels,  were 
enlarged,  prominent,  of  a  bright-yellow  colour,  and  loaded  with 
antimony.     The  colon  and  rectum  were  nearly  always  healthy. 
In  two  instances  the  mucus  of  the  stomach  or  bowels   had  a 
brownish  colour,  attributed  to  the  formation  of  the  sulphide.     The 
kidneys  were  generally  more  or  less  congested,  and  the  bladder 
vascular,  and  distended  with  urine.     This  was  not  the  case,  how- 
ever, in  the  animals  that  were  killed  after  a  few  days,  or  some 
time  after  the  discontinuance  of  the  poison.     The  hrain,  heart,  and 
sphen  were  always  healthy,  but  the  lungs  in  many  cases  were 
deeply  congested,  and  in  some  acutely  inflamed,  sometimes  hepa- 
tized,  and  gorged  with  blood,  the  air-tubes  being  of  a  bright-red 
colour.     Bloody  extravasations  (or  exsudations)  were  found  in  the 
cavities  of  the  chest  and  abdomen,  and  also  between  the  muscular 
and  mucous  coat  of  the  csecum,  in  more  than  one  instance. 

The  poison  was  found,  by  means  of  Reinsch's  test,  in  every  part 
of  the  body — always  in  great  abundance  in  the  liver ;  in  smaller 
quantity  in  the  spleen  ;  at  thfi  earliest  period  in  the  tissues  of  the 
stomach ;  at  a  later  period  in  the  kidneys,  and  in  the  ccecum.  The 
foeces  always  contained  the  poison — in  one  rabbit  killed  fourteen 
days,  in  another  twenty-one  days  after  the  last  dose.  Antimony 
was  also  found  in  the  lungs  from  an  early  period.  In  the  muscles 
and  in  the  blood  it  was  difficult  to  detect ;  but  it  was  found  in  the 
bones  on  the  fifteenth  day,  and  thirty- one  days  after  the  poison 
had  been  discontinued.  It  w^as  also  found  in  the  festal  rabbits, 
of  which  one  of  the  poisoned  animals  aborted. 

The  poison  was  being  constantly  eliminated  by  the  kidneys.  It 
was  discoverable  in  the  urine  after  the  twelfth  dose :  and  in  that 
voided  twenty-one  days  after  the  poison  had  been  snspendfid.    'C^Sc^ 
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occurrence  of  very  dangeroas  symptoms.*  Very  severe  eifecU 
have  been  produced  by  so  small  a  dose  as  six  gprains.  It  has  often 
been  given  in  inflammation  of  the  lungs,  in  doses  of  two  grains, 
repeated  at  short  intervals,  without  produdng  any  injurious 
effects. 

Fatal  Period. — Tartar  emetic,  in  a  single  large  dose,  may  kill 
in  a  few  hours  (in  an  adult  female,  quantity  unknown,  in  7  hours 
— Wonnlcy)  j  but,  on  the  other  hand,  a  patient  survived  nearly 
five  days  tlie  taking  of  forty  grains,  and  a  scruple  of  the  poison 
proved  fatal  to  a  woman  after  a  year  of  suffering. 

Mortalilif. — Somewhat  less  than  half  the  cases. 

Tartar  emetic  applied  externally  in  lotion  or  ointment  causes 
inflammation  of  the  skin  and  a  crop  of  pustolfli,  and,  if  continued, 
may  produce  sloughing.  Nausea  and  vomiting  have  sometimes 
attended  this  external  use  of  the  poison. 

Po9t-mortem  Appearances, — Inflammation  of  the  mucous  mem- 
brane of  the  stomach  extending  sometimes  to  the  small  intestines ; 
rarely  to  the  throat  and  gullet.  Sometimes  inflammation  in  the 
lungs,  and  in  the  brain.  After  death  by  repeated  small  doses, 
special  attention  should  be  paid  to  the  state  of  the  csecum  and 
large  inte8tines.+ 

Treatment. — The  best  antidote  is  tincture  of  cinchona  bark. 
When  this  is  not  at  hnnd,  tlie  decoction  or  powder  may  be  sub- 
stituted, or  liquids  containing  tannin,  such  as  strong  tea,  or 
decoction  of  oak  bark.  In  the  absence  of  the  antidote,  or  while 
it  is  being  prepared,  vomiting  should  be  promoted  by  warm  water, 
milk,  or  mucilaginous  drinks,  and  by  tickling  the  throat  with  a 
feather;  or  the  stomach  pump  may  be  employed.  The  after- 
treatment  must  be  determined  by  the  symptoms.  Opium  may 
be  prescribed  with  advantage. 

Chronic  Poisoning. — The  experiments  of  Dr.  Nevins  already 
detailed  have  removed  any  doubt  which  may  have  attached  to 
recent  medico-legal  cases,  as  to  the  power  of  tartar  emetic,  in 
repeated  small  doses,  to  destroy  life.  It  gives  rise  to  nausea, 
vomiting,  and  purging,  extreme  debility,  and  fatal  exhaustion; 
and  the  like  symptoms  have  occurred  in  man.^     In  infants  and 

•  See  a  case  bj  Dr.  Qleaves :  Wormley's  '  Mlcro-Chembtry  of  Poisons,' 
p.  217. 

t  See  ante  for  the  appearances  in  animals ;  and  for  the  appearances  in  the 
hnman  body  in  one  case  where  antimony  was  found,  and  believed  to  have 
been  repeatedly  administered,  see  '  Observations  on  the  Medical  Evidence  in 
the  Case  of  The  Queen  ▼.  Smethurst.'  By  T.  G.  Geof^he^^an,  M.D  , '  Dublin 
Med.  Preffs.'  1859.  Saikowski  has  observed  similar  fatty  detrenoraiion  of  the 
tissnes  and  organs,  to  that  which  occurs  after  poisoning  with  phosphoras  or 
arsenic. 

X  8ee  Dr.  Geoghegan's  paper  just  quoted ;  and  for  a  ftdl  report  of  the 
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nine  suicidal.  Metallic  mercary,  as  used  in  the  arts,  gives  rise 
to  severe  and  well-defined  maladies,  and  the  medicinal  preparations 
of  mercury  occ'aitionally  prove  fRtal  when  given  in  an  ovordose,  or 
in  an  ordinary  dose  to  persons  very  susceptible  to  their  action. 
The  metil  itself  is  inert,  and  may  be  given  in  large  quantities 
without  injury ;  but  its  oxide  when  diffused  through  the  air,  or 
brought  into  constant  contact  with  the  skin,  is  well  known  to 
produce  injurious  effects. 

One  imjwrtant  property  of  metallic  mercury  reqnires  to  be 
noticed,  as  it  is  made  use  of  in  medico-legal  inquiries.  It  sublimes 
unchanged  at  660^,  and  when  the  sublimation  is  conducted  in  a 
glass  tube,  a  ring  of  small  metallic  globules  Lt  deposited.  When 
more  minutely  divided,  it  has  the  appearance  of  a  black 
powder;  in  which  form  it  is  thrown  down  from  solutions  of 
its  salts. 

The  most  important  preparations  of  mercury  are  : — the  chloride 
or  corrosive  sublimate ;  the  sub-chloride,  or  calomel ;  the  am- 
monio-chloride,  or  white  precipitate ;  the  red  oxide,  nitric  oxide, 
or  red  precipitate ;  the  sulphide,  cinnabar,  or  vermilion ;  the  sub- 
sulphate  of  the  oxiile,  or  Turpeth  mineral ;  the  bicyanide,  or 
prussiatc;  and  tiie  two  nitrates.  The  black  sub-oxide,  and  sub- 
sulphide  are  less  important. 

Of  these,  corrosive  sublimate  is  by  far  the  most  important. 

COBBOSrvE  SUBLIMATE  (Oxi/muriaie,  Corrosive  Muriate, 
Bichloride,  more  properly  Chloride,  of  Mercury). 

This  substance  is  used  for  preserving  the  feathers  of  birds 
and  skins  of  animals  from  moth ;  for  destroying  bugs  and  killing 
lice  and  maggots  in  man  and  in  animals ;  and  when  dissolved  in 
spiiits  of  sweet  nitre  as  a  popular  remedy  for  gonorrhoea  and 
syphilis. 

Properties. — A  very  heavy  crystalline  mass,  or  white  powder, 
of  a  peculiarly  nauseous  taste,  permanent  in  air,  but  slowly  de- 
composed in  sunshine,  an  insoluble  grey  powder  being  formed. 
It  is  soluble  in  twenty  parts  of  cold,  and  two  of  boiling,  water; 
and  more  soluble  in  alcohol  and  ether,  for  which  reason  ether  is 
used  to  remove  it  from  its  aqueous  solutions.  Common  salt,  also, 
increases  its  solubility. 

Tests. — We  may  encounter  the  poison  in  substance ,  in  solution, 
in  organic  liquids,  and  in  the  tissues  and  organs  of  the  body, 

1.  In  Substance, 
When  heated  on  platinum  foil  it  u  wholly  diatpatoi  vcl  x\i^ 
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■criil  l^mH.  Hent«d  an  a.  pon^Uin  dab  with  tha  flnine  nf  * 
»pirit-l»mp,  it  Babliroes  Rt  200°  THhr,,  nnd  melts  st  a  Iii^Iict 
temperaluri;.  Tbo  subliinalre  reoeiveil  on  a  nipOTimp«>ed  dak  of 
gkw  cOTiiisti  ijf  imiill  gronpi  of  pUtai  moslly  dmwn  to  ■  point 
Kt  one  or  both  eniU,  and  often  miiiating  two,  throe,  or  more  from 
>  pcrfnt.  Fig.  94  Bbowi  ■  conrw,  ■nd  fig.  HS  •  more  delimW 
speamen,  Ihii  liiat  from  n  photi^ETaph.  The  sirangftnent  ihown 
in  fig.  96  is  let*  common  in  >ublimat«a  than  in  deposit*  Irani 
llquidB.  If  a  ■iiblimiite  ioet  not  bapppii  lo  b«  oh«r«ct«ri»tia  a 
minute  drop  of  liquor  potamp  applied  to  one  part  of  it,  and  of 
solution  of  iodide  of  potassLum  to  nnother,  will  identify  it  by  the 
jellon-  and  aiarlet  reHctinfw.  Tbege  t«ata  are  omeluiiiTe.  The 
gr«t  Mlnhilit;  of  cyn-rofive  anblimflte  In  VrUel  hrUtV  diitin- 
guiahei  it  from  amenioiis  ncLd  nnd  cmlomel. 

Fif.M.  F!s.BS. 


The  addition  of  a  few  drops  of  liquor  potaMeplace«  the  nature  of 
the  aubstiinee  be;<)Tid  a  lioubt.  It  turii*  yellow,  while  arsenic 
nndergfies  no  change,  and  calomel  is  blackened.  We  may  obtain 
■till  further  assurance  by  the  following  tests  :  1.  Sulphide  of  am- 
monium blackens  the  powder.  2.  A  solution  of  iiidide  of  potas- 
aium  turns  it  (o  a  bright  scarlet.  3.  Moisten  a  clean  rag  with 
dilute  bydrochloric  acid,  sprinkle  the  pondfr  apon  it,  and  rub  it 
on  a  clean  plate  of  copper:  it  produces  a  silvery  stain  n»dilj 
Tolatilized  by  heat.  4.  Mix  one  part  of  the  poison  with  fonr 
parts  of  calcined  bicarbonate  of  soda  ;  place  the  mixture  in  a  dry 
reduction -tiilie  (fig.  47,  p.  404),  or  in  the  short  tube  (Hg.  4S,  p. 
404),  and  cautiously  apply  tlic  heat  of  a  spirit-lnmp  ;  a  ring  of 
globnles  will  be  formed  on  the  cool  sides  of  the  tube,  ot  on  the 
glass  disk  placed  over  ita  mouth. 

2.  In  So/ution. 
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Fig.  90. 


a  crystalline  salt  by  evaporating  a  drop  of  it  on  a  glass  slide,  and 
examining  the  dry  spot  nnder  the  microscope. 
Corrosive  sublimate  is  deposited,  in  long  single 
needles,  plates  branched  or  stellate,  as  in  figures 
94^  95,  or  in  parallel  gronps  of  needles  or  plates, 
as  in  fig.  96.  b.  Or  we  test  for  a  base  by  sul- 
pharctted  hydrogen,  which  yields  with  corro- 
sive sublimate  a  black  precipitate,  first  giving  a 
milky  appearance  to  the  liquid,  c.  Sulphide 
of  ammonium  also  gives  a  black  precipitate,  d.  With  liquor 
ammonise  it  yields,  in  common  with  lead  and  bismuth,  a  white 
precipitate,  but  with  liquor  potasssB  a  yellow  (the  hydrated 
oxide).  By  this  we  recognise  a  per-salt  of  mercury.  The 
supernatant  liquor  contains  chloride  of  potassium,  and  if  we  add  to 
it  nitrate  of  silver  we  obtain  the  white  chloride,  which  proves 
that  the  suit  of  mercury  is  a  chloride,  e.  This  yellow  precipitate 
being  collected,  washed,  and  dried,  and  heated  in  a  reduction- 
tube,  gives  a  well-defined  ring  of  mercury.  The  sulphide  pre- 
cipitated by  sulphuretted  hydrogen,  or  by  sulphide  of  ammonium, 
when  dried  and  heated  with  bicarbonate  of  soda,  also  yields  a 
ring  of  mercury. 

Additional  tests :  1.  Protochloride  of  tin.  A  solution  of  this  sub- 
stance throws  down  a  white  precipitate,  turning  rapidly  to  grey, and 
from  grey  to  black.  The  black  deposit  is  minutely  divided  mercury. 
The  supernatant  liquor  being  decanted  or  separated  by  filtration, 
and  the  deposit  dried,  the  globules  coalesce.  2.  Metallic  test. 
Acidulate  the  liquid  with  a  few  drops  of  hydrochloric  acid, 
and  introduce  a  narrow  slip  of  clean  copper.  A  grey  film  will 
be  formed  on  its  surface.  This  being  carefully  dried,  placed  in  a 
reduction-tube,  and  heated  by  the  spirit-lamp,  yields  a  ring  of 
metallic  globules.  Pure  tin,  zinc,  or  silver  may  be  substituted 
for  copper ;  but  the  latter  is  to  be  preferred.  3.  Galvanic  test. 
Take  a  narrow  strip  of  zinc  foil,  and  coat  it  with  gold  leaf;  drop 
this  into  the  solution  slightly  acidulated  with  hydrochloric  acid ; 
the  gold  will  soon  be  covered  with  a  grey  film.  Remove  it  fVom 
the  solution,  dry  it  carefully,  introduce  it  into  a  reduction-tube, 
and  heat  it.  A  ring  of  metallic  globules  will  be  formed.  This 
test  is  applicable  to  very  minute  quantities.  The  metallic  deposit 
may  be  readily  obtained  by  placing  a  drop  of  the  acidulated 
solution  on  a  surface  of  clean  copper  or  gold,  and  touching  the 
moistened  metal  with  a  iVagment  of  zinc  or  iron.  Wollaston 
once  showed  this  reaction,  in  court,  with  a  key  and  a  sovereigpi. 

Mercury  is  one  of  the  metals  deposited  on  copper  when  its 
solutions  are  treated  after  the  maimer  of  RdoMSi  ^.  Af^«   ^\^^ 
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roplHn',  dried  sod  heated  in  r  redactjon-tube,  jrielila  a  tiag  of 
netalUc  mercury. 

The  BOid  in  coinbinntion  may  be  aboim  to  bp  tlw  hjrdn>chiorio 
by  toting  the  fluid  from  wbicb  tbe  mercury  |iB<,  by  aiiv  of  the 
foTBgiMng  methods,  be*n  preeipitalcd,  with  nitrate  of  «iWer,  wUkh 
jieldt  a  white  [irecipitnte  of  diloride  of  tilvcr. 

3.  /n  OrgaiMC  Liquid: 
Cornvtve  anblimate  ii  >onieti[na  aWBllniFed  in  subslaiu*v  or 
imperfectly  di*.«olved  j  and  Ihimicb  very  solable,  may  be  finind  in 
the  itomach  in  i  mtid  fonu.  Bnd  may  be  (epamttnl  by  diluting 
the  y'tsoA  contents  with  duiCillcd  water,  itirrtDg  them,  ullowing 
the  beary  corroure  fabUmate  to  Hibnde,  and  quickly  paorioK  off 
ttia  anpernatsnt  liqnot.  More  commouly  the  pcuiaii  b  ^*en  db- 
solved  in  water  or  in  somo  liqnid  suited  to  diapaiso  it«  tiiite; 

ttomadi,  or  by  the  mucoiu  meuibrtine  itaelf.  Tbe  poiion  nuy, 
therefore,  exist  in  the  stomach  pitrtly  in  nlution  nndecompoied, 
partly  in  combination  with  ita  conteiiti,  portly  in  union  with  iU 

If  any  of  the  poison  exists  in  the  free  state,  it  may  be  readily 
separated  hy  diluting  the  contonta  of  the  stomach  with  diitllleil 
water,  obtaining  a  cleur  liquid  by  filtration,  shaking  it  in  ■ 
stoppered  bottle  n'ith  an  equal  bulk  of  ether,  and  drawing  off  tlte 
ethereal  solution  wltli  the  pipette.  By  eiapoiating  a  drop  of  the 
solution  on  a  glnss  slide,  the  cryttala  depicted  ia  fig.  96  will 
remain,  and  may  be  tested  by  minute  drops  of  tbe  reagenta. 

Tlie  solid  contents  of  the  gtomacb  may  be  eiamiaed  bj  tbe 
same  method  as  for  tbe  organic  tissues. 

4.  7b  (ie  Organic  TiitMCi. 
Bring  the  organic  matters  into  a  state  to  pass  the  filter  by  tbe 
method  described  at  p.  396 ;  and  test  tlie  liqnid  by  the  method  of 
Beinscb  (p.  464').  If  the  copper  receives  a  grey  coating,  wash  it 
in  distilled  water,  dry  it,  and  heat  it  in  a  reduction-tube  (Eg.  IT, 
p.  404).  Globules  of  metallic  mercury  will  be  deposited  on  tbe 
cool  side  of  the  tube,  or  on  the  ghisa  disk  (fig.  i»,  p.  404).  Wb«i, 
■s  in  examining  the  tissues,  we  have  to  deal  with  small  quantilic* 
of  mercnry,  we  «liould  employ  the  form  of  teduction-tnhe  figured 
at  p.  405.  This  test  is  a  very  delicate  one.  The  Bve- thousandth  of 
a  grain  cnn  be  readily  sublimed  and  identified.  Tbe  appeannce 
of  a  group  of  globules  obtained  from  this  small  quantity  of  lb* 
metal  is  shown  in  a,  lig.  97,  where  they  are  magnified  ?0  dis- 
meten  ani  m«a»n«  .^  \adk.    Sometimes  the  metal  ii  mudiwd. 
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and  then  presents  the  appearances  depicted  in  h,  fig.  97.   Among 
spots   of  no  very  defiued  shape  are 
fonnd  a  number   of  prismatic   crys-  ^' 

tals,  some  scarcely  longer  than  their  ^^  \ 

breadth,  while  others  are  long  needles.        ••  •   •  /«-5S^-, 

As  arsenic  deposited  on  copper  by  ••  •  .'-t'^W**'- 

Reinsch's  process,  and  sublimed  in  the      ^  •  ^  -'t^-.oar^ 

same  way,  may  also  yield  distinct  glo-     «  *  ^  #  ^v.:**.' 

bnles  (fig.  76,  p.  451),  having  a  strong 

metallic  lustre,  it  will  be  necessary  to  distinguish  the  one  from 
the  other. 

The  distinction  is  rendered  easy  by  the  fact  that  the  globules 
of  arsenic  obtained  in  this  way  are  always  mixed  with  the 
characteristic  octahedral  crystals  of  araenious  acid,  while  those  of 
mercury  are  either  unmixed,  or  blended  with  the  small  needles 
just  described  and  figured. 

When  a  liquid  found  in  the  stomach,  or  obtained  by  simple 
boiling,  yields  mercury  by  any  of  the  processes  now  described,  we 
have  evidence  of  a  soluble  salt  of  mercury,  and  a  strong  presump- 
tion in  favour  of  corrosive  sublimate ;  but  when  the  solid  matters 
after  evaporation  to  dryness  are  treated  with  hydrochloric  acid, 
we  have  no  evidence  of  a  soluble  salt,  because  even  an  insoluble 
salt,  thus  treated,  would  be  converted  into  corrosive  sublimate. 
This  process,  then,  is  open  to  the  objection  that  the  mercury 
which  it  is  the  means  of  discovering  may  have  been  adminis- 
tered as  a  medicine  in  the  form  of  calomel,  blue  pill,  or  grey 
powder.  This  objection  could  only  be  answered  by  distinct  evi- 
dence of  such  substances  not  having  been  given  as  medicine,  or 
by  the  characteristic  symptoms  and  post-mortem  appearances  due 
to  corrosive  sublimate  being  present. 

Ck)rro8ive  sublimate,  like  arsenic  and  other  active  poisons,  may 
be  rejected  from  the  stomach  so  as  not  to  be  detected  after  death. 

QtiatUitative  Analysis. — The  quantity  of  the  poison  is  best 
determined  by  means  of  the  protochloride  of  tin.  The  proto- 
chloride  should  be  added  to  the  liquid  containing  the  poison  so 
long  as  any  precipitate  fieills,  which  should  then  be  washed,  dried, 
and  weighed.  Of  the  metallic  mercury  thus  thrown  down  100 
g^ins  correspond  to  135^  of  corrosive  sublimate. 

When  there  is  reason  to  believe  that  the  quantity  of  the  poison 
is  considerable,  we  may  follow  with  advantage  the  summary  pro- 
cess recommended  by  Christison.  The  solid  matters  are  to  be 
triturated  with  protochloride  of  tin,  when  the  mixture  will  assume 
a  slate-grey  colour,  and  separate  readily  into  a  liquid  and  coagn- 
lom.    The  liquid  may  be  r^ected,  bat  the  ooagolum,  hayin%VymL 


wwlinl  on  a  filter,  miub  be  carefalU  romoreil  and  boHed  Id  b 
modcmtely  atrimg  Kilatiou  of  caiutic  pataiU  until  all  tUe  lumpt 
di«ap|ieiir.  Tbe  oiide  of  tin  nritb  tlie  uiimil  mil  «et;rtable 
mattera  arc  tUui  dissolved,  and  the  •olotion,  on  rvmahiin^  at  rent, 
depoaits  a  liear;  grey  ponder,  coiuigting  chicfijr  ol'  Knely  divideil 
mcrrurj.  To  Kpnrata  the  mercur]'  oompletely,  the  niation  miut 
be  allowed  to  rciuain  at  nat.  at  ■  teiDp«mture  little  tliort  ot 
boiling,  for  about  twKnt;  miaut««.  Tin  aupernataiit  liquor  tovf 
then  be  dnwn  oB',  nnd  the  ri-inaining  bladi  powder,  aRcr  rqiealeil 
WHMngi,  may  be  leiuuved,  heated,  aud  Bublimed. 

SxperimeaU  oh  Animal-i. 

The  axpertmenti  of  Sir  Bergamin  Brodia  (faovr  tliftt  comaiTS 

tablitnatc  la  a  rtirj  active  potxra.     6U  gnilna  dUaolved  in  lix 

drachms  of  wBter  killed  a  rubbit  In  4J  minute',  niid  a  tcniiile 

nble  ill  three  minutes,  and  was  convulsed;  and  on  optniug  the 
cheat  tbe  be.irt  had  cvasod  to  beat,  and  ita  letl  ravilin  conlajned 
■carlet  blood.  The  tniiruut  menibmne  at  the  carditis  end  of  the 
■tomacli  nas  of  a  dHrkcre.v  colour,  much  aofiened  and  readily 
detiiched ;  but  similar  effects  wore  produced  by  the  [hjIsoti  after 
death.  Sir  B.  Brodie  attributed  its  latal  effects  to  tliin  chemical 
acOon.  Dr.  Boslock  nnd  other  cjperiinentera,  hj-  Biving  smaller 
doaes,  produced  the  cominon  sj'mptoina  of  irritant  poisi'Ding,  fnd- 
loned  by  death  after  some  hours  j  and  on  disstctioii  the  muconi 
membrnne  of  the  stomach  was  found  iuflamed. 


Sympluim — ImmeJiHtely,  or  within  one  or  tno  minutes  ot 
enallouing  a  substance  or  liquid  of  a  peculiarly  nause^iua.  metailic, 
styptic  taate,  tlicre  is  a  sense  of  ti^htneaa  and  burning  in  the 
throat  aud  gullet,  ffrently  incrniscd  by  pressure,  and  by  attempts 
to  swallow,  speedily  followed  by  huniing  pain  in  the  epijiastrinm, 
also  iQcreased  by  pressure.  Vomiting  and  purging  of  atringy 
mucus  or  of  bilious  mutter  oden  coiit:iining  bloud  en»ue,  and  the 
entire  abdomen  hecoinea  distendnl  and  eiquisitely  piiiiful.  The 
ftce  is  generi.Ily  Bushed  aud  awollcn  and  the  eyes' KjiarltUng ;  but 

and  shrivelled,  and  tlie  eyes  dull  hut  expresaive  of  greiit  anxiety. 
The  diaiThcea  is  occompiinied  with  tenesmus,  and  dysuria  is  often 
present,  the  secretion  of  uritie  being  scanty  or  altafiether  sup- 
pressed. Tlie  pulse  is  full,  quick,  and  frequent,  or  suinlU  frequeul, 
and  intetmWUul,  accoiding  aa  the  sjniptoms  are  tliose  of  high 
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fever  or  of  oollupsc;  and  the  breathing  is  qatck  and  catching. 
Ill  some  cases  there  are  drowsy  intervals  of  comparative  ease,  and 
this  drowsiness  sometimes  deepens  into  coma.  Nervous  symptoms, 
consisting  of  cramps,  twitcbings,  and  convulsions  of  the  limbs,  are 
often  present  from  an  early  period;  and  occasionally  there  is 
parn lysis.  Death  takes  place  during  a  faint,  in  the  midst  of 
strong  convuUions,  or  during  protracted  insensibility.  To  these 
symptoms,  in  most  cases  which  do  not  prove  rapidly  fatal,  saliva- 
tlon  is  superadded,  and  the  painful  train  of  nervous  symptoms 
caused  by  thb  specific  effect  of  mercury  on  the  system. 

But  the  symptoms  uve  by  no  means  uniform,  nor  is  the  mode 
of  death  always  the  siime.  Three  varieties  of  cases  at  least  may 
be  recognised  : — 1.  Violent  irritation  of  the  stomach  and  bowels, 
with  collapse.  2.  Salivation  and  other  remote  effects,  with  little 
or  no  irritation  of  the  alimentary  canal.  3.  Irritation  of  the 
stomach  and  boweh),  followed  by  salivation  and  remote  constitu* 
tional  effects. 

Constitutional  Effects  of  Mercury, — 1.  The  most  characteristic 
among  the  constitutional  effects  of  mercury  is  mercurial  saUva- 
lion,  characterized  by  a  brassy  taste,  a  peculiar  fuitor  of  the 
.  breath,  tenderness  and  swelling  of  the  mouth,  inflammation, 
swelling,  and  ulceration  of  the  gums,  an  increased  fluw  of  saliva, 
a  quick  pulse,  together  with  hot  skin  and  other  symptoms  of 
fever.  In  the  worst  cases  the  salivation  is  profuse;  the  face, 
neck,  and  tongue  swollen  ;  the  inside  of  the  mouth  ulcerated  or 
gangrenous. 

Several  interesting  questions  arise  out  of  this  symptom  of 
mercurial  poisoning : — a.  What  is  the  smallest  dose  that  will 
occasion  salivation  ?  b.  Can  salivation  be  produced  by  other 
causes,  and  if  so,  can  wo  distinguish  it  from  the  efiects  of  mer- 
cury ?  c.  What  is  the  earliest  period  at  which  salivation  may 
occur  ?  d.  How  long  may  it  last?  e.  Can  salivation  cease  and 
recur  without  a  renewed  use  of  the  mercurial  preparation  ?  f.  Is 
it  possible  to  distinguish  gangrene  of  the  mouth,  the  effect  of 
mercury,  from  the  same  disease  due  to  other  causes  ? 

a.  Smallest  dose.  There  is  much  difference  between  indivi- 
duals, between  persons  of  different  ages,  and  even  in  the  same 
person  at  different  times,  in  respect  of  the  quantity  of  mercury 
which  can  be  borne.  As  a  general  rule,  children  are  l^s  sus- 
ceptible of  the  action  of  mercury  than  adults,  the  robust  than  the 
delicate.  The  same  female  who  in  her  ordinary  state  of  health 
is  affected  with  difficulty,  shall,  when  fuffering  from  anaemia,  be 
salivated  with  a  few  doses  of  blue  pill.  In  scrofula  and  Bright's 
disease,  and  in  affections  of  the  nerYOus  system,  very  marked 
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effects  ire  oden  produced  bj  amall  doiet  of  mercnrj.*  Agal^ 
tbcre  are  innny  persona  p«:u)iiir1y  EOMoptible  of  ita  action,  and 
otborB  whom  the  largest  doaei  cODtioDed  for  a  lon^  time  will  not 
offeot.  Many  inKtances  of  aeverc,  and  even  fatal,  effects  pnv 
dnced  bv  «iiitU  di».«  are  on  record.  In  an  apoplntic  patient  nT 
Dr.  Brig-ht'i  fire  gniing  of  calomel  placed  on  the  ton^e  pmlncfil 
in  three  boun  liolent  gulivHtion,  and  such  Jovelling  of  the  loneue 
a*  to  render  scnrificatioiiB  DeceaBarj.  Three  graina  of  corruivc 
■ablimute  in  three  doset  have  caused  violent  ptjfalisai ;  thnv 
five'gniin  dosea  of  btiia  pill,  given  one  every  nigbt,  have  proved 
fatal  J  two  gniim  of  calotoel  have  cau*ed  uleenitjon  of  the  throat, 
eiroliatioQ  of  the  jaw,  and  death;  and  the  exteninl  nppliration 
□f  three  druchuu  of  mercurial  tnntuient  has  destmjed  life  in 
eight  dija.  (Christjaon.) 

I.  Salivation  tnva  other  canaes.    Salivation  ma;  occnr  epon- 

to  the  mere  nccnmnlntioD  of  aaliva,  thronicti  some  disease  of  the 
throat,  such  as  quliisey,  preventing  deglutition.  It  may  evpa  be 
occasioned  by  the  influence  of  thn  imagination,  aa  in  a  ease 
related  by  Chrislisou.  Various  preparations  of  gold,  copper, 
lead,  arsenic,  antimony,  and  bismuth ;  sulphuric  acid,  iodine,  and 
iodide  of  potassium  ;  several  vegetable  substances,  such  aa  oaslor- 
oil,  foiglove,  opinm,  and    prussic  add,   have  also  given  rise  to 

Tlie  distinction  between  mercurial  salivation  and  that  dcpen. 
dent  upon  otber  caniies  is  generolly  easy,  in  the  6rst  stage.  Mer- 
curial salivation  is  preceded  by  ■  coppery  taste  and  peculiar 
fffitor  of  the  breath,  and  ae«>mpanied  by  redness,  Bponginess,  and 
ulceration  of  the  gums.  These  are  wanting  in  spontaneous 
aalivation,  and  in  that  produced  by  most  of  the  medicines  just 
nentioned.-f-  But  the  ndvanced  Gtnge  of  mercurial  salivation 
■eems  to  difler  less  strikingly  from  some  severe  aSectious  of  tlie 
mouth  due  to  other  cauSGa,  and  aceompanii;d  by  ptyalism.  Thus 
in  a  curious  account  of  an  cpiilemic  salivation,  forming  part  of  a 
tertian  fever,  quoted  from  Huller's  '  CoUcctioos'  on  the  authority 
of  Qnelioelz,  it  is  stated  that  in  one  instance  it  was  as  great  as 

'  In  a  ease  of  ptroljitBof  ttie  rsdal  nerve  which  esme  tinder  mj  nottn, 
there  was  a  ditltnot  ni  line  ui^oii  tlie  cumi  of  the  panljsed  tide,  while  Ihe 
other  wu  quite  ine.   The  letisibilitfUfLbeaStitted  side  •nupertect.tbaagli 

t  A  ease  DDdermjeare  when  a  formir  edition  of  this  work  wH  In  Ihepmo 

PQluMlum,  in  tbe  ascertained  »bMiiec  of  mercurlid  ptepariiionB,  other  thia 
tboie  glTen  from  time  to  limp  n  iperienti,  sucli  iperlents  not  having  pre- 
vioualj  sffeetei  Ibe  »j»letii.  (Ji  .1 
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the  most  violeDt  mercurial  salivation,  and  was  aooompanied  by 
foetor,  superfidal  ulceration  of  the  mouth,  pustules  on  the  tongue, 
relaxation  of  the  gumo,  and  looseness  of  the  teeth.  (Christison.) 

c.  Earliest  period.  Mercurial  salivation  rarely  sets  in  under 
twenty -four  hours;  but  in  Dr.  Bright's  case  already  cited,  it 
appeared  in  three  hours.  In  a  case  of  poisoning  by  two  drachms 
of  corrosive  sublimate,  it  began  in  four  hours.  (Taylor.)  The 
shortest  period,  therefore,  may  probably  be  stated  at  three  hours. 
It  would  seem  that  where  salivation  occurs  very  rapidly,  the 
effect  is  rather  due  to  reflex  excitation  of  the  salivary  gland  fVom 
local  action  of  the  poison  on  the  mouth  than  to  any  specific  action 
of  the  absorbed  mercury. 

d.  Duration.  This  is  very  variable,  and  may  be  very  consider- 
able. It  may  continue  from  any  period  from  a  few  days  to  as 
many  years.  In  one  instance  it  is  alleged  to  have  lasted  six 
years.  (*  Lancet/  No.  463.) 

e.  Intermittent  salivation.  Dr.  Robert  Williams  ('  Elements 
of  Medicine/  vol.  ii.  p.  523)  gives  a  case  on  the  authority  of  Dr. 
Daniel,  in  which  salivation  was  suspended  for  eight  or  nine  days 
under  an  attack  of  remittent  fever,  and  then  retunied,  though 
no  mercury  had  been  given  after  the  fever  came  on.  Instances  of 
recurrence  of  salivation  after  three  and  even  four  months  are  on 
record ;  but  in  one  case  at  least,  quoted  by  Christison,  the  re- 
current salivation  was  unattended  by  foDtor,  redness,  ulceration, 
or  sponginess  of  the  gums.  The  possibility  of  recurrent  mercurial 
salivation  is  also  confirmed  by  analogy ;  for  in  the  case  referred 
to  in  the  foot-note  to  page  496,  the  salivation  is  proved  to  have 
taken  place  after  the  iodide  of  potassium  had  been  suspended  for 
several  weeks. 

/.  Gangrene  of  the  mouth.  Cases  of  cancrum  oris  following 
exhausting  maladies,  or  occurring  in  children  badly  lodged  and 
badly  fed,  are  not  of  very  rare  occnrrence.  In  such  cases  it  very 
seldom  happens  that  mercury  in  some  form  has  not  been  given. 
Hence  a  difficult  question  as  to  the  cause  of  the  disease.  In  the 
absence  of  any  exact  means  of  discrimination,  it  may  be  sufficient 
to  state  that  extreme  debility,  brought  on  by  any  of  the  causes 
just  mentioned,  is  a  sufficient  cause ;  and  that  even  if  the  mer- 
cury which  may  have  been  given  has  contributed  to  the  fatal 
result,  the  medical  man  is  not  to  be  blamed  for  the  use  of  a 
medicine  of  great  value  in  the  diseases  of  children,  and  which  less 
fluently  causes  salivation  in  them  than  in  adults.  It  is  gene- 
rally stated  that  gangrene,  the  effect  of  mercury,  may  be  distin- 
guished by  its  beginning  in  the  mucous  membrane  of  the  month 
and  throat,  while  the  cancrum  oria  begini  in  thA  i^s^  ^  Vi^^ 


mirror  ulreren,  and  baromeU 

be  attnded  bj  Mliritkni.  Tb« 
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In  tin  went  ouet,  tbc  paUoit 
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tliu  iiwallowing  of  uliili;  ol'  egg  ii 
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arseDic.  Corrosion,  softening,  and  slonghing  nlceration  of  the 
stomach  and  intestines  are  of  frequent  occurrence,  and  the  peri- 
toneum is  often  inflamed.  The  sloughs  have  been  found  to  yield 
mercury  on  analysis.  Sometimes  the  small  intestines  escape, 
and  the  poison  acts  only  on  the  stomach  and  on  the  rectum,  or 
on  the  large  intestines  generally.  The  decomposition  of  the  salt 
by  contact  with  the  mucous  membrane,  with  the  contents  of  the 
stomach,  or  with  antidotes,  and  the  consequent  deposition  of 
minutely  divided  mercury  on  the  lining  membrane,  as  a  thin 
slate-coloured  covering,  sometimes  serves  to  identify  the  poison. 
When  the  body  is  in  a  state  of  decay,  a  similar  appearance  of  the 
mucous  membrane  may  be  caused  by  the  action  of  sulphuretted 
hydrogen,  giving  rise  to  the  formation  of  the  black  sulphide. 
When  mercurial  salivation  has  existed  during  life,  we  find  the 
mucous  membrane  of  the  mouth  inflamed  or  sloughing. 

One  post-mortem  appearance  which  htis  been  more  frequently 
encountered  in  poisoning  with  corrosive  sublimate  than  in  poison* 
ing  with  arsenic,  is  the  highly  inflamed  state  of  the  urinary 
organs,  and  the  contraction  of  the  bladder,  corresponding  to  the 
scanty  secretion  of  urine  during  life. 

Intense  inflammation  and  ulceration,  and  even  sloughing  of 
the  cfficum  and  large  intestines,  is  also  a  marked  occurrence  in 
poisoning  by  corrosive  sublimate — more  common  than  in  poison- 
ing by  tartar  emetic  and  arsenic.  These  appearances,  in  the  case 
of  a  poison  so  liable  to  decomposition  by  the  contents  and  tissues 
of  the  alimentary  canal,  are  possibly  due  to  the  elimination  of  th^ 
poison  by  the  glands  of  the  large  intestines. 

Corrosive  sublimate  applied  to  the  mucous  membrane  after 
death  hardens  it,  and  causes  it  to  assume  a  dead  white,  wrinkled, 
and  granulated  appearance,  with  rose-coloured  vessels  ramifying 
upon  it.  These  appearances  extend  to  the  muscular  and  peri- 
toneal coats.  Sir  B.  Brodie  found  the  same  efiect  to  be  produced 
on  the  living  and  dead  mucous  membrane. 

Fatal  Dose. — Three  grains  have  proved  fatal  to  a  child. 
Very  large  doses  have  been  swallowed  with  impunity,  having 
been  rejected  by  vomiting,  or  decomposed  by  the  prompt  use  of 
antidotes. 

Fatal  Period. — The  shortest  period  on  record,  half  an  hour, 
was  in  a  case  reported  by  Mr.  Welch  to  Dr.  Taylor.  Cases  of 
death  in  two  or  three  hours  are  not  rare.  The  nitrate  of  mercury 
has  proved  fatal  in  two  hours  and  a  half.  In  the  case  of  corrosive 
sublimate,  as  in  that  of  arsenic,  the  period  is  extremely  variable.* 

The  followinic  periods  are  on  record . — one  of  2  hours;  one  of  2k  hsnx%\ 
one  of  3  hours;  one  of  6  hours  ;  one  of  11  howsi  uuioiv^ot  %,^^%«>xAVl 

1L  1^  *>. 
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Calomel,  thoDgb  (i^enerally  a  safe  medicine,  and  one  that  may 
be  given  in  many  diseases  in  large  doses  often  repeated,  some- 
times acts  as  a  strong  irritant  poison,  or  destroys  life  by  producing 
gnngrene  of  the  mouth  and  throat.  Cases  are  on  record  of  fatal 
results  following  a  single  dose  of  a  scruple,  fifteen,  eight,  and  six 
grains.  On  the  other  band,  doses  of  three  drachms,  and  of  one 
ounce  have  been  taken  with  impunity.  In  Asiatic  cholera,  and  in 
the  severe  fevers  of  hot  climates,  calomel  in  repeated  doses  of  one 
scruple  has  appeared  to  be  beneficial. 

These  exceptional  effects  of  calomel  have  been  attributed  to  its 
partial  conversion  into  corrosive  sublimate  by  the  free  hydrochloric 
acid  of  the  stomach,  or  by  contact  with  chloride  of  sodium  or 
muriate  of  ammonia.  The  quantity  of  corrosive  sublimate 
formed  by  either  of  these  reactions  has  been  shown  to  be  ex- 
tremely small.  A  minute  quantity  of  corrosive  sublimate,  such 
as  the  500th  of  its  weight,  is  sometimes  found  mixed  with  calomel. 

The  other  compounds  and  preparations  of  mercury  posseav 
poisonous  properties ;  but  as  they  are  very  rarely  taken  as  poisonsy 
a  brief  description  of  them  will  suffice. 

Red  Precipitate  (red  oxide  of  mercury). — ^This,  mixed  with 
lard  or  grease,  is  largely  used  for  destroying  vermin.  Its  crystals 
are  small,  brilliant,  and  of  a  scarlet  or  deep  orange  colour ;  the 
powder  is  orange- coloured.  It  is  very  heavy,  insoluble  in  water, 
but  soluble  in  warm  hydrochloric  acid,  which  converts  it  into 
corrosive  sublimate.  Heated  in  a  reduction-tube  it  is  entirely  dis- 
sipated, metallic  globules  are  sublimed,  and  oxygen  gas  given  off! 

Cinnabar^  Vermilion  (bisulphide  of  mercury). — Cinnabar  is 
found  in  commerce  as  a  dark  red  semi-crystulline  mass,  and  Ver- 
milion as  a  fine  red  powder.  As  thrown  down  from  a  solution 
of  a  per-salt  of  mercury  by  sulphuretted  hydrogen,  it  is  black ; 
but,  when  sublimed,  red.  It  is  heavy,  insoluble*  in  water  and 
muriatic  acid,  entirely  dissipated  by  heat,  but  collects  on  the  sides 
of  the  tube  unchanged.  When  mixed  with  carbonate  of  soda, 
and  heat«d  in  a  reduction-tube,  globules  of  mercury  are  sublimed ; 
and  on  adding  a  mineral  acid  to  the  residue,  sulphuretted  hydro- 
gen is  given  off,  showing  the  presence  of  sulphur. 

White  Precipitate  (ammonio-chloride  of  mercury). — A  white 
heavy  powder,  insoluble  in  water,  and  entirely  dissipated  by  heat. 
It  yields  with  carbonate  of  soda  a  metallic  sublimate.  When 
boiled  with  liquor  potassce,  ammonia  is  given  off,  and  chloride  of 
potassium  formed,  which  may  be  detect-ed  by  the  nitrate  of  silver 
and  bichloride  of  platinum  tests :  the  yellow  peroxide  of  mercury 
remains. 

Turpeth  Mineral  (oxysolphate  of  mercury). — A  heavy  yeUow 
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IT.  LEAD  AKD  ITS  PBEPABATI0K8. 

Acnte  poisoning  with  the  Balte  of  lead  is  rare.  One  case  only 
(hy  Ooulard's  extract)  occurred  in  the  two  years  1837-8;  and 
though  no  less  than  twenty -three  deaths  from  the  "  salts  of  lead" 
are  returned  hy  the  Registrar-General  for  the  average  of  the  five 
years  1852-5G,  it  is  ohvious  that  they  were  chronic  cases,  for  no 
case  of  lead  poisoning  occurs  in  the  lists  of  suicides,  murders,  and 
manslaughters.  From  the  great  use  made  of  lead  in  the  arts, 
its  effects  as  a  slow  poison  are  well  known. 

The  metal  itself  is  not  poisonous ;  but  as  it  is  readily  acted  on 
by  acids,  it  may  impart  poisonous  properties  to  such  liquids  as 
wine,  vinegar,  and  cyder,  when  used  (as  formerly  in  Devonshire) 
in  making  or  repairing  the  cyder  presses.  When  employed  to  line 
packing-cases  for  snuff  and  other  commodities  it  may  contaminate 
the  contents.  The  metal  may  become  poisonous  by  combining  with 
the  contents  of  the  stomach. 

The  preparations  of  lead  used  in  medicine  or  the  arts,  are  the 
two  oxides,  the  carbonate,  the  acetate  and  subacetate,  the  sul- 
phate, the  chloride,  and  the  nitrate ;  of  which  the  carbonate  and 
acetate  are  the  most  important  in  a  medico-legal  point  of  view. 

Tests. — On  the  supposition  that  we  are  ignorant  of  the  base 
contained  in  a  solution  presented  for  analysis,  we  first  transmit 
sulphuretted  hydrogen  through  it,  or  add  a  few  drops  of  the  sul- 
phide of  ammonium.  Lead  is  one  of  those  bases  which  give  with 
this  reagent  a  black  or  deep  brown  precipitate ;  and  liquor  am- 
moniae,  liquor  potassse,  and  dilute  sulphuric  acid  throw  down  a 
white  precipitate.  By  this  succession  of  trial  tests,  we  infer  that 
the  (solution  contains  a  salt  of  lead. 

The  base  is  completely  identified  by  the  following  tests:  1. 
Chromate  of  potash  throws 
down  a  gamboge-yellow 
chromate  of  lead.  2.  Iodide 
of  potassium  yields  an  iodide 
of  lead  of  the  same  colour. 
3,  If  a  fragment  of  zinc  the 
size  of  a  pin's  point  be 
placed  in  a  drop  of  the  solu- 
tion, the  lead  is  deposited 
in  one  of  the  annexed  forms. 
The  lead- tree  is  developed  very  rapidly,  and  should  be  examined 
nnder  the  microscope  before  it  has  become  obscured  by  the 
white  carbonate.  This  test  acts  characteristically  on  one  grain 
of  the  acetate  of  lead  in  four  ounces  of  distilled  water. 
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powder  is  also  blackened  by  sulphide  of  ammoniam,  and  changed 
to  a  fine  yellow  by  iodide  of  potassium  and  cbromate  of  potash. 
In  solution,  it  givea  the  characteristic  reactions  of  all  the  soluble 
salts  of  lead. 

Goulard's  Extrctct  (subacetate  of  lead). — This  is  a  yellowish- 
white  alkaline  solution,  distinguished  fiK)m  a  solution  of  the 
acetate  by  the  copious  precipitate  of  carbonate  of  lead,  formed 
by  transmitting  a  stream  of  carbonic  acid  gas  through  it.  It  is 
an  active  poison,  and  has  more  than  once  proved  fatal. 

Sulphate  of  Lead. — A  heavy  white  powder,  insoluble  in  water 
and  in  acids,  unchanged  by  heat,  and  blackened  by  the  sulphide 
of  ammonium.  Suspended  in  water,  and  exposed  to  the  action 
of  sulphuretted  hydrogen  gas,  the  black  sulphide  of  lead  is 
formed,  the  sulphuric  acid  remaining  in  the  supernatant  liquor, 
as  shown  by  the  nitrate  of  baryta  test.  This  salt  of  lead,  being 
extremely  insoluble,  is  stated  not  to  be  poisonous ;  but  if  given  in 
a  very  large  dose  might  not  prove  quite  inactive. 

Chloride  of  Lead. — A  white  powder,  sparingly  soluble  in  cold, 
but  more  soluble  in  hot  water,  soluble  in  dilute  nitric  acid,  but 
insoluble  in  alcohol.  It  has  a  sweetish  taste.  At  a  heat  below 
redness,  it  fuses  into  a  semi-transparent  horny  mass  {plumbum 
comeum),  but  is  volatilized  by  an  intense  heat.  Its  solutions  have 
the  reactions  of  a  salt  of  lead. 

A  yellow  oxychloride  of  lead  is  used  as  a  pigment  under  the 
name  of  mineral,  or  patent  yellow,  and  Turner's  yeUow,  Like 
the  chloride,  it  is  fusible,  and  fixed  when  melted. 

Nitrate  of  Lead. — This  is  a  crystalline  salt,  soluble  in  water. 
It  is  largely  used  in  calico-printing,  and  forms  the  basis  of  Le- 
doyen's  disinfecting  fluid.  When  heated  in  a  glass-tube,  nitrous 
acid  vapour  is  given  off,  and  the  yellow  protoxide  remains  behind. 
The  solution  gives  the  characteristic  reactions  of  a  salt  of  lead ; 
and  filtering  paper  dipped  in  it  and  dried,  bums  like  touch  paper. 

Salts  of  Lead  in  Organic  Liquids. — Add  to  the  suspected 
liquid  a  little  nitric  acid ;  boil,  filter,  and  transmit  sulphuretted 
hydrogen  gas.  If  a  salt  of  lead  be  present,  a  black  precipitate 
will  be  formed.  If  no  precipitate  falls  from  the  liquid  thus 
treated,  collect  the  solid  matters  from  the  filter,  incinerate, 
dissolve  the  ash  in  nitric  acid,  dilute,  filter  the  resulting  liquid, 
and  transmit  the  sulphuretted  hydrogen  gas  as  before. 

If  by  either  or  both  of  these  processes  a  black  predpitate  is 
obtained,  it  may  be  proved  to  contain  lead  in  two  ways:— 
1.  By  placing  the  dried  precipitate  on  a  fragpment  of  charcoal, 
and  reducing  the  metal  by  the  blowpipe.  2.  By  exposing  the 
salphide  to  a  red  heat  in  a  tube  of  German  glass  q\!«cl  ^VsRi*^ 
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A  very  common  sequence  is  the  occarrence  of  nenralgic  pains 
(satnrninc  arthralgia)  affecting  Tarions  parts  of  the  body,  sach  as 
the  bones,  the  muscles,  and  skin.  Sometimes  there  is  anaasthesia. 
Another  special  feature  of  chronic  lead  poisoning  is  the  occurrence  of 
Lead  Palsy.  This  is  sometimes  the  termination  of  a  single  attack 
of  colic,  but  more  commonly  it  supervenes  after  repeated  seizures. 
In  some  cases,  again,  it  comes  on  without  any  previous  attack  of 
colic.  The  disease  affects  chiefly  the  extensor  muscles  of  the  forearm, 
so  that  when  the  arm  is  raised,  the  hand  falls  by  its  own  weight. 
Hence  the  expression  "  dropped  wrist."  The  paralysis  is  usually 
preceded  by  tremors  in  the  affected  muscles.  It  occasionally 
attacks  the  laryngeal  muscles,  and  causes  aphonia.  The  more 
advanced  symptoms  of  chronic  lead  poisoning  consist  in  affections 
of  the  brain  and  nervous  system.  Delirium  is  common,  and 
affections  of  the  mind  either  of  a  melancholic  or  maniacal  nature. 
In  other  cases,  epileptiform  convulsions  occur  with  or  without  loss 
of  consciousness.  The  progress  of  lead  poisoning  is  towards  death 
unless  the  sufferer  is  withdrawn  at  an  early  period  from  the  in- 
fluences at  work.  A  saturnine  cachexia  is  developed,  characterized 
by  great  prostration  of  strength,  muscular  atrophy,  a  dull  earthy 
complexion,  loss  of  appetite,  and  obstinate  constipation,  and  death 
at  length  happens  from  cachectic  dropsy,  or  from  some  inter- 
current acut«  inflammatory  attack.  Disease  of  the  kidneys,  with 
albuminuria,  is  said  to  occur  as  the  occasional  result  of  lead 
poisoning;  and  gout  is  a  frequent  consequence  of  it. 

The  persons  most  subject  to  chronic  lead  poisoning  are  those 
employed  at  furnaces  for  smelting  lead  ore,  manufocturers  of 
litharge,  and  of  rod  and  white  lead,  house-painters,  colour-makers, 
plumbers,  and  workers  in  lead,  glass-blowers,  glaziers,  pott«rs, 
and  manufacturers  of  glazed  cards.  It  occurs  occasionally  in 
persons  who  make  comparatively  little  use  of  lead,  as  in 
compositors  from  the  handling  of  the  types,  in  fishmongers  from 
the  use  of  lead  counters  covered  with  brine.*  In  other  cases, 
both  in  men  and  animals,  it  is  traced  to  the  use  of  drinking  water 
contained  in  leaden  pipes  or  cisterns,  under  the  circumstances 
presently  to  be  mentioned.  In  the  several  employments  just 
mentioned,  lead  finds  its  way  into  the  system  either  by  the  skin, 
the  lungs,  or  the  stomach. 

The  chief  practical  rule  for  the  prevention  of  disease  consists  in 
the  strict  enforcement  of  cleanliness.  A  great  amount  of  disease 
has  been  prevented  by  the  substitution  of  moist  for  dry  grinding. 

A  blue  line  on  the  gums  at  the  margin  of  the  teeth  affords  a 
valuable  indication  of  lead  poisoning.     It  is  rarely  absent  where 
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which  may  result  from  the  action  of  the  water  upon  it,  it  ia 
important  to  examine  the  drcnmstances  ander  which  that  action 
takes  place.  This  subject  has  been  carefully  investigated  by 
Drs.  Christison,  Taylor,  and  Miller.  The  principal  results  of  their 
inquiri^  may  be  briefly  stated  as  follows : — 

The  contact  of  air  and  water  with  the  metal  leads  to  the 
formation  of  an  oxide  which  is  dissolved  in  the  water.  The 
solution  absorbs  carbonic  acid  from  the  air,  and  the  resulting 
oxycarbonatc  is  deposited  in  silky  scales.  A  fresh  portion  of  oxide 
is  formed  and  dissolved,  and  a  fresh  crop  of  crystals  deposited; 
and  in  this  way  the  metal  is  rapidly  corroded.  The  free  access 
of  air  is  essential  to  these  changes,  for  distilled  water  deprived  of 
its  gases  by  boiling,  and  excluded  from  the  air,  has  no  action  on 
lead.  The  action  of  air  and  water  on  lead  is  very  rapid  when 
the  water  is  pure.  Thus  distilled  water,  or  very  soft  water,  or 
rain  water  collected  in  the  open  country,  left  in  contact  with  pure 
lead,  with  the  free  access  of  air,  causes  a  very  rapid  coiTOsion  of 
the  metal ;  but  the  rain  water  collected  from  the  roofs  of  houses 
in  large  towns,  in  consequence  of  the  impurities  which  it  dissolves, 
has  little  or  no  action  on  lead. 

On  the  other  hand,  the  action  of  water  on  lead  is  greatly 
modified  by  the  presence  of  saline  substances,  even  in  the  small 
quantity  of  three  or  four  grains  to  the  gallon.  The  chlorides 
and  nitrates  promote  corrosion;  but  the  sulphates,  phosphates, 
and  carbonates  obviate  it.  Bicarbonate  of  lime  is  a  very  eflfectual 
preservative;  and  to  its  presence  many  springs  owe  their  pro- 
perty of  not  acting  on  lead.  Sulphate  of  lime,  in  so  small  a 
quantity  as  one  part  in  5000,  also  affords  complete  protection. 
Some  kinds  of  river  water,  as  that  of  the  Thames,  contain  suffi- 
cient saline  matter  to  render  the  use  of  lead  perfectly  safe.  The 
same  remark  applies  to  most  spring  waters.  But  the  waters  of 
some  rivers  and  springs  are  so  destitute  of  saline  matters  as  to 
act  powerfully  on  lead.  It  must,  however,  never  be  forgotten 
that  carbonic  and,  if  present  in  the  water,  will  completely 
counteract  the  preservative  effect  of  the  salts  above  mentioned. 
It  is  better,  therefore,  to  forego  the  n«e  of  lead  for  cisterns  and 
water-pipes.  Slate  should  be  used  for  cisterns,  and  iron,  earthen- 
ware, or  glass  for  pipes. 

It  may  be  stated,  then,  as  a  general  result,  that  the  action 
of  water  on  lead,  and  the  consequent  danger  of  conveying  and 
preserving  it  in  pipes  or  cisterns  made  of  that  material,  yariea 
directly  as  the  purity  of  the  water.  It  follows  that  we  may 
render  the  use  of  lead  for  auch  purpoaes  perfectly  safe  by  the 
artificial  admixture  of  saline  matter  with  thfi^gracrat  Vmi^a^^^Nist* 
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common  use  in  the  arts.      The  hydrated  peroxide,  the  carbonate, 
the  Bulphate,  and  the  acetates,  most  be  briefly  noticed. 

The  Hydrated  Peroxide. — This  is  met  with  as  mineral  green 
and  as  verditer.  Mineral  green  formerly  consisted  of  arsenite 
of  copper,  but  is  now  formed  by  a  combination  of  the  hydrated 
peroxide  with  pure  lime  or  chalk,  potash,  and  alumina.  Verditer 
consists  of  the  same  constituents  in  different  proportion. 

The  anhydrous  peroxide  of  copper  is  a  brownish  black  powder 
which  is  readily  dissolved  by  nitric  acid,  the  solution  assuming 
on  the  addition  of  ammonia  in  excess,  a  deep  blue  colour.  The 
hydrated  peroxide  of  copper  may  be  procured  by  adding  liquor 
potasssD  to  a  solution  of  any  of  the  soluble  salts  of  the  metal. 

As  none  of  the  salts  of  copper  assume  the  importance  of 
arsenious  acid  or  corrosive  sublimate,  it  will  suffice  to  consider 
the  tests  for  copper  generally,  and  then  to  describe  and  distin- 
guish from  each  other  those  salts  which  are  in  common  use. 

Test*, — The  salts  of  copper  are  distinguished  from  most  other 
substances  by  being  either  blue  or  green.  Sulphate  of  iron  and 
the  salts  of  nickel  are  also  green,  and  will,  therefore,  have  to  be 
distinguished  from  the  green  salts  of  copper.  In  very  dilute 
solutions  the  colour  of  the  salts  of  copper  disappears,  or  is  so 
masked  as  to  aflbrd  no  clue  to  the  nature  of  the  substance  with 
which  we  have  to  deal.  On  the  supposition  that  we  have  no  clue 
to  the  contents  of  the  solution,  we  first  t^t  the  liquid  with  sul- 
phuretted hydrogen,  which  occasions  a  deep  brown  or  black  pre- 
cipitate. Sulphide  of  ammonium  yields  the  same  precipitate. 
On  adding  liquor  ammonite  to  the  solution,  the  hydrated  peroxide 
is  first  thrown  down,  but  is  redissolved  on  the  addition  of 
ammonia  in  excess,  the  resulting  liquid  having  the  characteristic 
deep  blue  colour  of  the  hydrated  peroxide. 

The  salts  of  copper  in  solution  may  be  further  identified  by  the 
following  tests: — 1.  Ferrocyanide  of  potassium  yields  a  fine  hair- 
brown  gelatinous  precipitate ;  2.  Polished  iron  (a  needle  sus- 
pended by  a  thread)  placed  in  the  solution  is  soon  coated  with  a 
thin  film  of  the  metal;  3.  A  drop  of  the  solution  placed  on 
platinum  foil,  slightly  acidulated,  and  touched  with  a  strip  of 
zinc,  yields  the  same  metallic  deposit ;  4.  If  a  minute  fragment 
of  zinc  is  placed  in  a  drop  of  a  solution  of  a  salt  of  copper  on  a 
fiat  surface  of  glass,  the  copper  is  deposited  in  an  arborescent 
form  ;  and  distinguished  by  its  colour. 

Some  of  the  salts  of  copper  may  have  to  be  distinguished  from 
each  other. 

Carbonate  of  Copper  (natural  verdigris). —This  is  the  greenish 
coating  formed  on  the  surface  of  copper  and  lU  %Ua^%  V&  ^^ 
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it  a  stream  of  solpharetted  hydrogen,  the  brownish-black  sulphide 
is  thrown  down.  This  must  be  collected,  washed,  and  dried ;  and 
incinerated  in  a  glass  tabe,  so  as  to  free  it  from  adherent  organic 
matter.  The  sulphide  may  now  be  converted  into  sulphate  by 
treating  it  with  a  few  drops  of  nitric  acid.  The  solution  strikes 
the  usual  deep  blue  colour  with  an  excess  of  ammonia. 

If  copper  is  not  by  this  means  detected  in  the  liquid  which  has 
passed  the  filter,  the  insoluble  substances  which  remain  on  the 
filter,  or  are  contained  in  the  stomach,  must  be  dried  and  heated 
to  redness  in  a  crucible,  till  they  are  completely  charred.  The 
residue  contains  metallic  copper,  and  must  be  gently  heated  in 
equal  parts  of  nitric  acid  and  water.  Nitrate  of  copper  is  thus 
formed,  which  may  be  identified  by  the  usual  tests. 

Copper  has  been  detected  in  the  solid  organs  of  the  body,  but 
more  rarely  in  the  secretions,  in  cases  of  poisoning  by  its  salts. 
But  it  has  been  asserted  to  be  a  normal  constituent  of  the  animal 
frame,  and  of  several  vegetable  substances  used  as  food.  M.  Bou- 
tigny  has  traced  it  to  the  manure  used  in  raising  those  sub- 
stances. Its  presence  as  a  natural  constituent  of  the  human 
body,  has,  however,  been  rendered  doubtful  by  the  negative 
results  of  experiments  performed  by  Christison  and  Chevreul. 
As  the  quantity  of  copper  existing  naturally  in  animal  and 
vegetable  substances  does  not  exceed  in  any  case  one  part  in 
120,000,  and  is  in  some  instances  so  little  as  one  part  in  1,500,000, 
it  can  give  rise  to  no  fallacy  even  where  large  portions  of  the 
solid  contents  of  the  stomach  or  of  the  body  itself  are  submitted 
to  analysis. 

Quantitative  Analysis. — Use  for  this  purpose  the  precipitated 
sulphide,  digest  it  in  nitric  acid,  and  precipitate  the  oxide  from 
the  solution  by  potash.  One  hundred  parts  of  the  black  oxide 
correspond  to  312  of  crystallized  sulphate. 

SYMPTOMS,  POST-MOBTEM  APFEABAVCES,  AIO)  TBSATMEVT. 

Symptoms, — The  symptoms  set  in  from  a  quarter  to  half  an 
hour  after  swallowing  the  poison,  with  pains  in  the  abdomen  re- 
sembling colic,  nausea,  eructations,  vomiting  of  matters  of  a  bluish 
or  green  colour,  purging  and  cramps.  Nervous  symptoms,  such 
as  convulsions,  palsy,  tetanus,  and  insensibility,  have  been  present 
in  difiereut  cases.  As  in  poisoning  by  arsenic  and  mercury,  the 
symptoms  are  variously  grouped  in  different  cases.  One  symptom 
of  frequent  occurrence  is  jaundice. 

Post-mortem  Appearances. — The  mucous  membrane  of  the 
stomach  and  intestines  has  been  found  inflamed,  ulcerated, 
thickened,  and  of  a  green  colour,  and  in  parts  apparently  ^gfi^- 
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gronous.  llie  salt  of  copper  loinetlmM  Bdherea  to  the  mtfare, 
These  appearHuces  oocHtloDiillj  extend  to  the  gollct.  Tlie  iiitcs- 
tinea  h>vu  been  fmuid  per/onted.  Tbe  skm  i«  jfUow.  Tbe  Otiier 
post-mortem  appcarkDcaa  ore  not  cbanctemtic. 

TVeafnifn/. — The  proper  antidotes  are  albumen,  and  iroa 
SliiigK.  The  first  ii  to  be  preferred.  The  treatment  cmaati  in 
the  tree  BiliDiiiistrttion  of  tlie  nhjte  ol  egg,  fuUntrei]  b;  mnuila- 
ginoQB  drinks.  K  Tomittng  is  not  present  the  stomneli-punip 
may  be  unJ.  The  reit  of  the  treatment  will  vtxy  with  tbs 
ijmptoms. 

Fatal  Dotr. — In  a  case  nieutioneii  bj  Dr.  Perdval,  oonvulaonf 
were  occflsieueil  by  two  dracbms  of  blue  vitrioL 

I\ital  Period. — Hie  salts  of  coppn  biTe  proved  ipeeditj  lital.   I; 
A  girl  afiied  nxteen  tnonths  died  i&  Jbur  boon  after  (•rallming  ■  1 
several  fragments  of  bias  stone  (Taylor).      But  de>tli  baa  tolien 
place  after  lunp  liitervnK  tuch  as  12,  IH,  60,  72,  anri  7.S  hoiirj.* 

Accidental  Poisotiiag  by  Copper. —  Scrioaa  aod  even  fatal  tea- 
dents  have  occurred  froni  tbe  u»e  of  copper  vessels  in  rooking. 
Tbe  inmates  of  a  monaotcry  suffered  severely  froni  obstinate  and 
severe  colic,  retching,  and  bilious  vomiting,  uostiveQess,  flatulence, 
burning  pain  in  the  pit  of  the  stomach,  in  tbe  kidneys  and  ex- 
tremilies,  and  paralytic  vtcaknes*  in  the  arms.  Ometin  traced 
these  symptoms  to  the  fnct,  ■'  that  every  vessel  in  the  kitchen,  the 
pote  and  pan^,  and  even  tbe  milk  pails  and  butter  diahet  for 
itoriog  the  butter,  were  made  of  copper."  Workers  in  copper 
«iffer  from  catarrh  of  tbe  mucous  membrane  with  which  copper, 
in  tbe  form  of  dust,  comes  in  contact,  vit,  catarrh  of  tbe  con- 
junctivtE.  bronchial  irritation,  anorexia  and  tendency  to  diarrhtta. 
A  line  dcecribed  by  Corrigan  as  purple-red,  and  by  Clapton  as 
green,  is  sometimes  observed  at  the  edge  of  the  (;ums.  The  hair 
becomes  greenish,  and  occasionally  tbe  same  colour  has  been  ob- 
served in  the  perspiration  .f 

The  principal  facts  established  in  reference  to  the  impregnation 
of  various  flaids  and  articles  of  food  with  copper,  in  cunsequenee 
of  being  prepared  or  kept  in  copper  vessels,  are  tbe  following  ; — 
Kstilled  water  kept  in  contact  with  clean  copper  ia  not  imprt^- 
DBted  with  it.  Solutions  of  several  saline  matters,  as  common 
salt,  alum,  nitre,  and  Epsom  salts,  when  heated  in  copper  vessels, 
(le  found  to  contain  the  poison.  Acids,  and  fatty  and  oily  matlers, 
especially  when  rancid,  act  still  more  strongly  upon  them.  One 
•  Mmchkii  Tp!>tei  t,  cmc  (Wicn.  Mrf.  Wochcnwh.  No,  !8,  1H7I)  ofnildda] 
poisoDlDg  bj  the  solphBle,  fatal  in  3  dajs.  JuunOtce  win  ■  pramliierl  ijmploni. 
This  nu  Bilribuled  to  fftltj'  dc^euenlioD  ot  Vat  liver,  *•  in  aiHoiisI  and 
pbosphniot  poluning. 

t  •  Mad.  Times  ui4  Q««VK  iane.vwa. 
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general  principle  applies  to  all  these  substances — namely,  that 
they  may  be  boiled  in  clean  vessels  with  comparative  safety,  but 
cannot  be  allowed  to  stand  in  them  without  danger.  The  contact 
of  air  with  the  moistened  copper  leads  to  the  formation  of  the 
hydrated  carbonate,  which  is  dissolved  by  any  acid  that  the  sub- 
stance may  happen  to  contain.  As  copper  vessels  cannot  be  safely 
used  in  cooking  without  precautions  that  are  apt  to  be  neglect-ed* 
it  would  be  well  to  let  them  fall  into  disuse. 

VI.   ZINC,  TIN,  SILVER,  IKON,  BISMUTH,  CHBOME,  AND 
THEIR  PREPARATIONS. 

Zinc. — Two  preparations  of  zinc  require  notice — the  sulphate 
and  chloride. 

Sulphate  of  ZinCf  White  Vitriol,  White  Copperas. — This  sub- 
stance is  in  common  use  as  an  emetic,  but  is  unimportant  as  a 
poison.  It  is  found  in  the  form  of  colourless,  or  nearly  colourless, 
prismatic  crystals,  very  soluble  in  water,  and  of  a  styptic  taste. 
It  resembles  oxhUc  acid  and  sulphate  of  magnesia.  From  the 
former  it  is  distinguished  by  tests,  for  which  see  oxalic  acid ;  and 
from  the  latter  by  the  addition  of  sulphuretted  hydrogen  or  sul- 
phide of  ammonium.  The  sulphate  of  zinc  yields  a  white  preci- 
pitate, but  the  sulphate  of  magnesia  none. 

Sulphate  of  zinc  in  solution  possesses  the  following  properties  :— 
1.  It  is  precipitated  as  white  sulphide  by  sulphuretted  hydrogen 
and  sulphide  of  ammonium,  provided  the  solution  does  not  contain 
an  excess  of  acid.  2.  Liquor  ammonisB  and  the  sesquicarbonate 
throw  down  a  white  precipitate  soluble  in  an  excess  of  the  preci- 
pitant. 3.  Ferrocyanide  of  potassium  causes  a  white  precipitate. 
If  the  sulphate  of  zinc  contains  iron,  the  precipitates  will  not  be 
a  pure  white. 

In  Organic  Liquids.— Sulphate  of  zinc  is  decomposed  by  albu- 
men and  milk,  which  form  with  the  oxide  an  insoluble  compound; 
and  also  by  substances  containing  tannin.     The  first  step  of  the 
process  consists  in  acidulating  with  acetic  acid,  which  dissolves 
any  oxide  that  may    be    thrown   down   in  union  with  animal 
matters.     The  mixture  must  then  be  filtered,  and  sulphide  of 
ammonium  added.      A  white  sulphide  is  thrown  down,  which 
must  be  washed,  collected,  dried,  and  heated  to  redness  in  a  glass 
tube.     The  residue  is  then  to  be  acted  on  by  strong  nitric  acid, 
which  dissolves  the  zinc ;  and  the  add  solution,  being  neutralized 
by  ourbonate  of  ammonia,  is  ready  for  the  application  of  the  tests. 
The  carbonate  of  zinc  which  results  from  this   decomposition 
becomes  yellow  when  heated,  and  white  again  on  cooling.     It  v^ 
re-dissolved  by  excess  of  the  precipitant. 
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of  diitilled  water  giiw  charactariatic 
by  the  white  precipitate,  insoluble  in 
nitrate  of  silver. 

The  penhloridt  is  precipitated  yellow  by  lalphoretted  hydro- 
gen, and  snlpbide  of  ammoDiuin,  the  precipitate  b«Dg  loluble  in 
no  eicesa  of  the  sulphide.  In  colour,  therefore,  the  precipitated 
sulphide  resembles  Uie  sulphidea  of  arsenic  and  of  radminm.  It 
differs  from  the  TorDier  in  being  insoluble  in  ammoni*,  and  from 
the  Utter  in  being'  insoluble  in  hydrochloric  acid.  Corrosive  sob- 
limate  and  chloride  of  gold  giTe  no  precipitate  with  the  per- 
cbloride.     The  acid  of  the  salt  is  detected  by  nitrate  of  ulvar. 

The  salts  of  tin  produce  the  common  symptoms  of  irritant 
poisoning,  which  must  be  mot  by  the  free  nse  of  albumeo  or  milk, 
and  of  diluents.  Emetics,  or  the  Btomach-pump  may  he  em- 
ployed if  necessary. 

&VL-VES..— Nitrate  of  Silver  (Lnnar  Caustic).— Thia  nibstuice 
occnrs  in  the  form  of  tabuhir  crystals,  or  fused  into  small  cylin- 
ders. It  has  the  following  properties: — It  is  Tery  soluble  in 
distilled  water.  Its  solution  has  an  acid  reaction,  and  a  strong 
Styptic,  metallic  taste.  It  is  a  very  poiverful  coirouvei  and, 
when  miied  with  organic  matter,  is  blackened  by  light.  Tba 
baseia  detected  by  the  following' teats  ; — 1.  Sulphuretted  hydrogen 
or  sulphide  of  ammonium  yields  a  black  precipitate.  2.  Liquor 
ammonisB  throws  down  the  brown  oxide,  which  is  dissolved  by  tbe 
precipitant  in  excess.  3.  Hydrochloric  acid  yields  a  whiteclotted 
precipitate,  the  chloride  of  silver,  which  is  inaolubie  in  nitric  acid, 
and  when  heated  on  platinum-fffll  fusesintoabomy  mass.  4.  On 
adding  to'  tbe  solation  liquor 
ammonice,  until  the  brown  oiide  is 
redissolved,  and  then  arsenious  acid, 
the  yellow  araenite  of  silver  is 
thrown  down.  G.  A  strip  of  copper 
introduced  into  the  solation  is  | 
speedily  coated  with  silver.  6.  If 
a  minute  fragment  of  zinc  is  placed  1 
in  a  drop  of  the  solution,  the  me- 
tallic silver  is  deposited  in  an  ar- 
borescent form  (fig.  100).  This  ' 
test  is  very  delicate,  a  distinct  tree  (generally  in  the  shape  of 
the  shaded  Bgure)  being  obtained  from  a  grain  in  eight  ouncei 
of  water.  The  acid  is  detected  by  adding  to  the  filtered  liqnid 
remaining  after  tbe  application  of  the  testa,  carbonate  of  potash, 
when  nitrate  of  potash  is  fonned. 

Poisoning  by  nitrate  of  silver  is  a  rare  oocnrrenoe.    Scwbtei- 
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ai  it  giva  DO  predpitate  witb  dilate  (ulphorie  acid.     It  pvas  k 
deep-browD  precipitate  nith  iodide  of  potauiam. 

Chbokb.— Two  wtto  of  clirorae — the  neutral  chromate,  and 
tbe  bichromate  of  potasb — are  mnnafHctared  on  a  largo  acale  and 
extensively  used  ai  ijea.  Tbe  chromata  of  potath  has  a  bright 
jellaw  colour,  and  disagreeable  bitter  taite.  It  is  the  oaoiiaoD 
source  of  tbe  other  compounds  of  chrome.  The  bickroaaie  qf 
polaih,  known  alto  as  red  chromate,  is  mnch  used  as  a  dye.  It 
consists  of  deep  orange-coloured  crystals,  of  tbe  form 
annexed,  or  as  long  flattened  priinn.  It  is  Tory  so- 
luble, and  yields,  according  to  quantity,  a  rich  orange  or 
a  yellow  solution,  with  an  acid  reaction.  With  tJie  salti  I 
of  lead  it  gives  a  yellow,  and  with  those  of  silrer  a  deep-  I 
red  precipitate.  Experiments  on  snimals  show  that  it  has 
the  properties  of  a  strong  irritnnt  poison  i  and  it  has  more  than  once 
proved  fatal  to  man.  In  one  case,  commonicflted  to  Dr.  Taylor  by 
Mr.  Wood  of  St.  Hartholomew'a  Hospital,  two  draclims  liilled  a 
woman  in  four  hours,  with  Bymptoms  of  violent  irritfltioo,  and 
tbe  post-mortem  appearances  of  a  corrosive  poison.  The  appro- 
priate treatment  would  be  by  diluents  and  demulcents.  In 
solutions  of  moderate  strength  the  bichromate  assumes  the  forms 
shown  in  fig.  101.     In  dilate  aolatiooa  (y^)  it  takes  on  the 


arboreacent  form  sbown  in  fig.  102.  The  crystnls  from  strong  solii' 
tions  are  coarse  square  plates  and  flatteaed  prisms.  The  crystalline 
form  of  tbe  weaker  solution  is  important,  inaimuch  as  this  solution 
constitntes  a  very  valuable  test  for  strychnia  and  some  other 
alkaloids. 

Workmen  engaged  in  the  mannfactare  of  the  bichromate  of 
potash  suffer  much  from  chronic  sores  On  the  band,  and  occasion- 
ally OD  the  feet  and  shoulder*.  The  foundation  for  tbe  sores  it 
Uid  in  tome  lemon  of  tbe  skin,  on  wbich  the  ^oiMa,  *iA»  «&  %i 
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CHAPTER  IX. 

NAKCOTICS. 

OPIUM  AND  ITS  PREPARATIONS. 

The  inorganic  poisons  have  been  treated  of  in  five  snccessivo 
chapters,  the  remainder  of  this  work  will  be  devoted  to  the 
organic  poisons,  beginning  with  the  mo6t  important  of  their 
number,  opi\im.  Of  the  543  cases  of  poisoning  investigated  in 
the  Coroner's  court  in  England  and  Wales,  dnring  1837-38,  200 
were  cases  of  poisoning  by  opium  and  its  preparations,  either  alone 
or  in  union  with  other  poisons ;  184  having  been  the  number  of 
ciiscs  of  poisoning  by  arsenic.  Of  these  200  cases,  42  were  by  opium, 
133  by  laudanum,  21  by  other  preparations  containing  opium,  2 
by  acetate  of  morphia,  and  2  by  laudanum  and  prussic  acid,  and 
laudanum  and  aquafortis  r^pectively  :  64  of  the  200  occurred  in 
children,  the  remainder  in  adults ;  and  of  these  64,  41,  or  a  fifth 
of  all  the  cases,  were  from  over-doses  of  cordials  or  medicines, 
given  to  infants  and  yomig  children  by  mothers  or  nurses. 

Since  the  years  1837-38,  in  consequence  partly  of  the  legal 
enactment  restricting  the  sale  of  arsenic,  partly  of  the  increased 
knowledge  of  the  properties  of  other  poisons,  opium  and  its  pre- 
parations, which  then  figured  as  four  in  eleven  of  all  the  recorded 
poisons,  constituted  on  the  average  of  the  five  years  1852-56 
more  than  one-half.  The  annual  average  of  deaths  by  ascertained 
poisons  being  268,  no  less  than  141  were  attributed  to  opium  and 
its  preparations  (opium  34,  laudanum  89,  Godfrey's  cordial  16, 
morphia  2),  while  prussic  acid  and  its  compounds  accounted  for 
34  deaths,  and  arsenic  and  its  preparations  for  only  27  deaths. 

In  these  five  years,  1852-56,  the  ages  of  the  victims  were 
ascertained  in  377  instances ;  and  it  was  found  that  170,  or  nearly 
half,  occurred  in  infants  under  one  year  of  age,  and  203  in  children 
under  five  years  old.  Only  one  murder  and  one  manslaughter 
(by  laudanum)  are  reported  in  the  whole  five  years.  But  opium 
and  its  preparations,  and  laudanum  especially,  are  sometimes 
g^ven  to  facilitate  the  oommission  of  other  crimes^  sucb.  «&\3DkKSX 
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prnmd  kino  powder  (one  grain  in  twenty) ;  the  compound  soap 
pill  (one  part  in  five);  the  lead  and  opiam  pill  (one  part  in 
eight) ;  the  ipecacuanha  and  squill  pill  (one  part  in  sixteen  and  a 
half);  and  the  opium  lozenges,  which  have  -^^  grain  of  the 
extract  in  each.  The  vinum  opii  (twenty-two  grains  of  the 
extract  to  the  ounce) ;  the  enema  opii  (thirty  drops  of  the  tinc- 
ture in  ^ij  of  starch);  the  emplastrum  opii  (one  in  ten);  the 
unguentum  gallee  c.  opio  (gr.  thirty-two  to  ^) ;  complete  the 
long  list  of  pharmacopoeial  preparations  which  contain  opium. 

The  bl(ick  drop  said  to  contain  two,  three,  or  four  times  as 
much  opium  as  the  tincture,  and  Battley's  liquor  opii  sedativus, 
of  which  twenty  drops  are  said  to  be  equal  to  thirty  of  laudanum, 
are  also  in  common  use.  The  first  is  made  with  yerjuice  and 
aromatics,  the  second  is  believed  to  be  an  aqueous  solution. 
Godfrey's  cordial,  Dalby's  carminative,  children's  quietness,  and 
several  mixtures  improperly  given  to  children  to  procure  sleep, 
contain  laudanum,  in  variable  quantity,  as  their  chief  ingredient, 
in  combination  with  syrups,  stomachics,  and  magnesia. 

Opium  contains  several  active  principles.  Morphia,  narco- 
tine,  narceine,  meconine  or  opianyl,  thebain  or  paramorphia, 
codeine,  papaverine,  and  cryptopia,  have  been  separated ;  but  the 
most  important,  in  a  medico-legal  point  of  view,  are  morphia  and 
meconic  acid,  combined  in  opium  as  a  meconate  of  morphia. 
Opium  may  be  recognised  by  the  reactions  of  these  two  sub- 
stances,  as  well  as  by  its  odour  and  other  physical  properties. 

The  morphia  and  meconic  acid  are  extracted  and  separated  by 
the  following  process  : — The  opium  is  infased  in  successive  por- 
tions of  cold  water.  This  aqueous  solution,  holding  the  active 
principles  of  the  drug  dissolved,  is  boiled  with  magnesia,  which 
combines  with  the  meconic  acid  and  carries  down  with  it  the 
active  principles.  This  mixed  precipitate  is  washed  and  dried, 
and  boiled  with  proof  spirit,  which  dissolves  the  narcotine  and 
the  resin,  leaving  the  morphia  and  meconate  of  magnesia  be- 
hind. 

To  separate  the  morphia  the  precipitate  is  boiled  in  strong 
alcohol,  which  dissolves  it  mixed  with  some  resin.  From  this 
solution  the  morphia  may  be  obtained  pure  by  repeated  crystal- 
lization. 

To  separate  the  meconic  acid,  the  impure  meconate  of  mag- 
nesia is  boiled  in  dilute  sulphuric  acid,  and  the  mixture  partially 
evaporated.  The  sediment  that  falls  on  cooling  is  dissolved  in 
water,  and  acetate  of  lead  added.  A  meconate  of  lead  is  thus 
formed,  which  is  washed  and  suspended  in  water,  and  a  stream 
of  sulphuretted  hydrogen  gas  transmitted  through,  vt.    %n:\t^^v^ 
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we  place  a  small  qnantily  of  the  powder  on  a  clean  porcelain 
slab,  and  diuolvu  it  in  a  drop  of  atrong  lalphurie  acid,  it  ander- 
goea  no  change  of  colour,  bat  turD«  light  brown  when  warmed, 
and  dark  brawn  when  heated.  If  the  heat  ii  eontinoed  the 
liquid  becomes  almost  black,  and  gives  off  an  abandsnt  irritaUDg 
vapoor,  having  an  odonr  as  of  aingdng.  This  reaction  oanHrau 
the  effect  of  best,  and  we  now  prove  the  powder  to  be  morphia 
b;  the  following  testa,  applied  as  before  ou  a  clean  slab  of  white 
porcelain : — 1.  Nitric  add.  2.  Penunriate  of  iron.  3.  Iodic 
acid  and  starch.    4.  Snlpharic  acid  and  bichromate  of  potash. 

1.  ifitrie  Acid, — This  acid  dropped  on  the  atkaliid  change*  it 
to  a  rich  orange  colour,  and  di»Bo!vei  it  with  efferresoence,  and 
the  production  of  ruddy  fumea  of  nitrous  acid. 

2.  Pefmuriale  0/ Iron.— Ibit  lest  (which  should  be  neutral) 
atrikes  with  the  powder  a  rich  indigo-blue,  turuing  to  green  wLen 

3.  Iodic  Acid  and  Slarch. — Diatolre  a  small  quantity  of  tbe 
acid  in  a  drop  of  cold  freshly-made  starch,  place  it  on  the  white 
slab,  and  introduce  the  pawderor  crjataL  Iodine  ia  set  free, and 
produces  the  characterirtic  blue  iodide  of  farina. 

i.  Sulphuric  Acid  and  Bichromate  of  Polaih. — Cold  atrong 
anlpliuric  acid  added  to  morphia,  produces,  as  just  stated,  little 
or  no  effect ;  hut  on  adding  a  solution  of  bichromate  of  potash, 
tbe  mixture  awumea  a  rich  brown  tint,  pasung  rapidly  to  green, 
due  to  the  r^luction  of  tbe  oiide  of  chromium. 

Tbeae  four  tests  are  delicate  and  characteristic,  and,  both 
separately  and  collectively,  condasiTe  of  tbe  presence  of  mar- 
phin. 

RuhUmalet  of  Morphia. — Morphia  sublimes  at  the  high  tern- 
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are  almost  always  quick  in  showing  themselves^  and  are  some- 
times instaiitant-ous. 

Meconic  Acid. — This  consists  of  scaly  crystals,  which  when 
impure  are  dusky  red,  when  purer  a  pale  yellow;  when  quite 
pure,  colourless.  Under  the  microscope  they  are  seen  as  mottled 
plates  of  various  sizes,  shapes,  and  thickness.  They  are  soluble 
in  water,  and  the  solution  lias  a  strong  acid  reaction.  When 
heated  on  white  porcelain  they  readily  melt,  and  assume  the 
form  of  coarse  white  plates,  and  under  a  greater  heat  darken^ 
smoke,  and  melt,  yielding  a  white  amorphous  sublimate,  and 
leaving  a  scanty  black  deposit.  Tlie  acid  is  thrown  down  from 
its  solutions  by  acetate  of  lead  as  a  white  meconate,  insoluble  in 
acetic  acid.  This  substance  is  not  poisonous.  The  only  test  of 
any  value  for  meconic  acid,  whether  in  crystals  or  in  solution,  is 
also  one  of  the  tests  for  morphia,  viz. : — 

Ferchloride  of  Iron. — This  strikes  with  meconic  acid  an  in- 
tense cherry -red  colour,  discharged  by  solution  of  protochloride  of 
tin,  but  not  by  the  dilute  mineral  acids,  or  by  the  solutions  of 
bichloride  of  mercury  and  chloride  of  gold. 

The  test  gives  a  similar  reaction  with  sulphocyanide  of  potas- 
sinni,  with  suliva  which  contains  that  salt,  with  common  mustard 
in  solution,  and  with  the  alkaline  acetates ;  but  this  fact  does  not 
constitute  an  objection  to  the  test  for  meconic  acid  when  obtained 
from  a  solution  of  opium,  or  from  an  organic  fluid  by  the  process 
now  to  be  described. 

This  test  for  meconic  acid  strongly  confirms  the  tests  for 
morphia  as  evidence  of  the  presence  of  opium  in  the  liquid  from 
which  thev  were  lx)th  obtained. 

Opium  in  Organic  Mixtures, — The  presence  of  opium  in  an 
organic  mixture  may  be  inferred  from  its  yielding  with  nitric 
acid  the  orange  colour  due  to  the  presence  of  morphia,  and  with 
perchloride  of  iron  the  red  colour  due  to  the  meconic  acid.  These 
indications  may  be  obtained  by  diluting  the  organic  liquid  till  its 
colour  is  such  as  not  to  interfere  with  the  reactions. 

The  process  for  organic  mixtures  should  obviously  be  one  which 
separates  both  the  alkaloid  and  the  acid.  A  solution  of  opium  itself 
may  be  regarded  as  a  suspension  of  its  active  principles  in  an 
organic  mixture ;  for  opium,  in  addition  to  those  principles,  con- 
tains a  large  amount  of  resin  and  extractive  matters.  The  pro- 
cess for  the  detection  of  the  morphia  and  meconic  add  in  the 
contents  of  the  stomach  is  as  follow^s: — The  solid  matters,  if 
any,  are  to  be  cut  into  small  fragments,  and  well  mixed  with  the 
liquid,  distilled  water  being  added  if  necessary.  The  mixture 
is  then  to  bo  addulated  with  acetic  aiad,  and  treated  ^v^  ^ 
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SYMPTOMS,   POST-MOBTBM   APPBASAITCES,   ASD  TSEATMEBTT. 

Symptoms. — There  is  so  much  difference  in  the  symptoms 
present  in  different  cases  of  poisoning  by  opium,  and  at  different 
stages  of  the  action  of  the  drug,  that  it  is  impossible  to  give  the 
history  of  an  average  case  of  poisoning  within  the  ordinary  com- 
pass of  A  single  description. 

The  symptoms  due  to  a  poisonous  dose  of  opium,  or  its  prepa- 
rations, are  giddiness,  drowsiness,  and  listlessness,  followed  by 
stupor,  passing  by  degrees  into  a  state  of  complete  insensibility. 
The  patient  lies  as  if  in  profound  sleep,  breathing  slowly  and 
almost  imperceptibly,  with  eyes  shut,  pupils  contracted  and  in- 
sensible to  light,  pulse  either  very  frequent,  or  full  and  slow,  the 
skin  warm  and  moist,  and  the  face  flushed.  At  first  the  patient 
can  be  easily  roused  by  loud  noises,  sudden  movements,  or  slight 
blows;  but,  in  a  more  advanced  stage,  he  is  kept  awake  with 
great  difficulty,  by  violent  shaking,  loud  speaking,  tickling  the 
nostrils,  injecting  water  into  the  ear,  or  flecking  the  hands  and 
feet  with  a  towel ;  and  at  length  fulls  into  a  state  of  complete 
coma,  with  stertor,  slow  and  noisy  respiration,  a  slow  and  full 
pulse,  a  pale  and  ghastly  countenance,  cold  and  damp  skin,  and 
livid  hands  and  lips.  Nausea  and  vomiting  are  sometimes  present 
from  the  first,  but  in  other  cases  they  are  among  the  early  signs 
of  recovery.  When  the  patient  is  kept  roused  by  being  briskly 
moved  about,  he  is  subject  to  constant  retching,  even  though  no 
emetic  has  been  used.  The  bowels  are  generally  confined.  In 
fatal  cases  death  may  take  place  from  apoplexy,  in  a  state  of  col- 
lapse, from  apncea,  in  convulsions,  or  in  a  palsied  state.  In 
patients  who  recover,  a  long  deep  sleep,  with  a  remarkably  slow 
breathing  (I  have  counted  it  in  a  female  as  low  as  6  in  the  minute, 
while  the  pulse  was  upwards  of  80,)  (G.),  is  followed  by  a  stage  of 
painful  nervous  excitement,  with  headache,  and  distressing 
nausea. 

Occasional  Symptoms.  —  Spontaneous  vomiting,  diarrhoea, 
diuresis  ;  delirium,  convulsions  (most  common  in  children),  some- 
times alternating  with  stupor,  lock-jaw,  and  tetanic  spasms, 
paralysis,  anaesthesia,  dilated  pupils,  or  one  pupil  dilated,  the  other 
contracted,  and  the  reflex  function  active  and  easily  excited, 
though  the  patient  is  otherwise  quite  insensible.  The  pulse 
sometimes  nearly  natural  in  frequency  and  force ;  in  other  cases 
full  and  quick,  but  this  chiefly  in  the  first  stage.  In  the  stage 
of  insensibility,  while  the  patient  can  still  be  roused,  the  pulse  is 
generally  full  and  slow,  but  towards  the  fatal  termination  it  be- 
comes small,  frequent,  and  irregular.    The  respiration  is  much 
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by  Dr.  Gibbs.  Twelve  drachms  of  laudanum  were  spontaneously 
rejected  from  the  stomach  at  the  end  of  nine  hours,  without  having 
given  rise  to  any  marked  symptoms.  The  patient  was  a  little 
exhausted,  and  the  pupils  were  contracted. 

The  action  of  the  poison  is  more  prompt  when  taken  on  an 
empty  than  on  a  full  stomach ;  when  in  a  liquid  state  than  when 
swallowed  in  the  solid  form ;  when  the  patient  remains  still  than 
when  he  takes  exercise  immediately  after  swallowing  the  poison  ; 
and  it  is  probable  that  the  action  is  postponed  and  diminished  by 
spirituous  liquors. 

Fatal  Period. — Shortest,  three-quai'ters  of  an  hour.  Cases  of 
death  in  about  two  hours  are  not  uncommon ;  few  cases  are  pro- 
longed beyond  twenty-fcmr,  and  the  average  may  be  stated  at 
from  seven  to  twelve  hours.  When  a  patient  survives  twelve 
hours  there  is  good  hope  of  recovery. 

Fatal  Dose. — Smallest,  about  four  grains.  A  quantity  of  the 
extract  equivalent  to  four  grains  of  opium  has  destroyed  life. 
Enormous  quantities  have  been  taken  with  impunity.  In  one 
instance  recovery  took  place  after  no  less  than  eight  ounces. 

In  very  }oung  children  extremely  small  doses  produce  very 
marked  effects,  and  have  proved  fatal.  An  eighth  of  a  grain  of 
opium,  or  its  equivalent,  has  killed  an  infant  two  days  old,  a 
sixth  of  a  giain  one  of  four,  and  another  of  five  days,  a  fifth  of  a 
grain  one  of  three  days  old,  a  third  of  a  grain  one  of  nine  months, 
and  another  a  few  weeks  old,  a  fourth  of  a  grain  a  child  of  fourteen 
months,  less  than  half  a  grain  a  child  of  four  years  and  a  half. 
Two  drops  of  laudanum  killed  an  infant.  Severe  s}  mptoms  have 
been  produced  by  a  single  grain  of  Dover's  powder,  containing  a 
tenth  of  a  grain  of  opium.  A  child  of  four  months,  and  several 
infants,  have  suffered  severely  from  quantities  of  laudanum 
equivalent  to  the  sixth  of  a  grain  of  opium.* 

Death  has  happened,  in  the  instances  referred  to,  in  intervals 
of  time  varying  from  7  to  18  hours.  As  in  the  adult,  so  in  infants 
and  young  children,  recovery  has  taken  place  after  considerable 
doses  of  opium.  In  a  case  under  my  own  observation  a  child  of 
six  months  recovered  from  ten  grains  of  Dover*s  powder.  (G.) 

There  are  some  persons  on  whom  small  doses  of  opium  and 
its  preparations,  through  peculiarity  of  constitution,  produce  un- 
usually severe  effects.  On  the  other  hand,  the  habit  of  taking 
opium  lessens  the  effect  of  the  poison. 

Opium,  like  tobacco,  may  be  taken  in  constantly  increasing 
doses  with  impunity.     Thirty,  and  even  one  hundred  grains,  of 

*  For  details  of  such  cases,  with  the  particular  preparations  given  lot  \.\>!b 
fltondAid  works  on  Toxicology. 


SM  OriDV  AND    ITS    FSBFAB1.TI0SS.  ^^H 

Mdid  Opium  are  often  taken  in  tbe  dnj  bj  opium-eaten;  and 
De  Quiiiiay,  tbe  EiiglisU  opi  am  ■eater,  bronght  liimsi'lf  to  lake 
nine  annces  ot  laudanom,  cquivaleol  to  333  gfniiru  oT  aoliJ  opiont, 
in  tbe  day.  Mr.  Image,  or  Bvry  St.  Edmiind'i.  baa  enpplied  d9 
irith  the  partioalan  of  two  tairt  that  oame  nnder  his  abser- 
ration,  in  wliich  the  etiormoiiB  qnantit;  of  aixteen  ouncea  of 
liudauaui  per  diem  nas  consumed.  Yet  bath  these  penoni 
lived  to  an  advaQceel  age.  There  ta  scarcely  a  droggiat  in  London 
who  h.iB  not  Keen  laudanam  awallowed  b;^  tbe  win^glossrul ;  aod 
I  am  inrormed  that  the  Laacar  beggara  purchoio  hulf  an  ounce 
of  opium  a  daj,  from  which  they  proauro  a  watery  eitf»ct  to 
BtDoke  with  tobaKo.  (G.) 

Opium,  thua  taken  babitnallj  m  Urge  qnantitiea,  and  for  long 
perioda,  cansea  emaciation  and  Iom  of  vigour,  Ion  of  appetite,  and 
conatipation,  loss  of  mental  vigniir.  wverc  nenralgic  pains,  prema- 
ture old  nge.  aud  curly  dentil.  II.)bhi)u^e  liesL-riliL'i  the  njniim. 
eatera  of  Constantinople  as  "pale,  emaciated,  and  rickety,  eonk 
into  a  profannd  stupor,  or  agitnted  by  the  grimjcea  of  delirium." 
Mr.  Madden  and  Dr.  Oppenlieim  confirm  tliia  aeconiit.  Ttie 
former  add*.  tliAt  a  reguUr  opium-eater  seldom  lives  beyond 
thirty  ypars,  if  lie  commences  the  practice  early;  and  tbe  latter 
tells  us  tlint  such  persons  seldom  attain  tbe  a;e  of  40. 

In  tbe  face  of  theae  slatcmeuts,  and  of  tbe  eitrenie  improba- 
bility that  a  habit  so  unnatural  eliould  not  affect  the  duration  of 
life,  it  has  been  denied  that  the  practice  of  opium-eating  tends  to 
■horten  it.  There  is  no  doubt  tliat  muny  persons  who  indulge  in 
it  (but  in  a  less  degree  than  in  tlie  cases  referred  to  by  Hobhoose, 
Madden,  and  Oppcnheim),  live  to  a  good  age;  but  it  is  probably 
with  opium  as  with  spirits  and  tobacco: — those  who  indulge  in 
them  and  live  long  would  attain  a  mucli  greater  age  if  their 
habits  of  life  were  otlier  tliiin  they  are." 

Opium  applied  to  the  skin,  and  especially  to  an  abraded  ■urfacf, 
or  used  as  an  injection,  or  introduced  into  tbe  nostril  or  ear,  mat 
produce  dangerous  or  fatal  results.  M,  Tonrrion,  of  Itonleaui, 
relates  n  case  in  which  daiith  was  attributed  to  four  graina  of 
opium  introductid  into  the  ear. 

TrealnuHl. — The  treatment  mu5t  begin  with  tbe  use  of  the 
stomach-pump,  and  warm  water  should  be  freely  injected  and 
withdrawn  till  it  is  discharged  without  odour  and  colour.  If  the 
stomach 'putiip  cannot  be  immediately  applied,  nn  emetic  of  sal. 
phate  of  zinc  should  be  given  ;  or,  if  this  is  not  at  hand,  a  table- 
spoonful  of  mnstard,  mived  with  water.  At  the  same  time  vomiting 
should  \»  encouraged  by  the  free  use  of  warm  water,  and  bj 
■  Fdi  cBiet.iuCtii^VKniaiiVacuiitiif  tbe  Eailof  liar,  p.S6I. 
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tickling  the  throat  with  a  feather.  If  the  patient  \h  comatose^ 
cold  water  should  he  freely  dashed  over  the  face,  head,  and  neck, 
till  he  is  somewhat  roused  from  the  stupor,  and  he  must  then  be 
kept  awake  by  causing  him  to  walk  rapidly  between  two  assis- 
tants, shaking  him  and  shouting  to  him.  In  small  apartments 
he  may  be  kept  roused  by  flecking  the  hands  and  feet  with  a 
towel.  When  he  begins  to  recover,  strong  coffee  should  be 
freely  given.  If  emetics  by  the  mouth  do  not  act,  they  may  be 
injected  into  the  bowels,  and,  in  hopeless  cases,  a  solution  of  tartar 
emetic  might  be  introduced  into  a  vein.  A  current  of  magneto- 
electricity  passed  from  the  spine  through  the  chest,  and  artificial 
respiration,  have  been  used  in  extreme  cases.  When  the  symptoms 
present  are  those  of  collapse,  ammonia  may  be  freely  given  in- 
ternally and  applied  to  the  nostrils ;  when  those  of  apncea,  warmth 
and  friction  to  the  surface  are  indicated ;  when  those  of  cerebral 
congestion,  the  moderate  abstraction  of  blood  by  leeches.  In  the 
excited  state  which  follows  recovery,  as  well  as  in  the  early  stage, 
cold  affusion  has  been  practised  with  excellent  effect. 

Some  of  the  reagents  which  precipitate  morphia  from  its  solu- 
tions have  been  proposed  as  antidotes.  Ortila  recommended 
tannic  acid,  and  solutions  of  iodine  and  bromine  have  been 
suggested.  The  proposal  to  administer  iodine  in  dilute  solution 
has  been  revived  by  Dr.  Fuller.     (*  Lancet,'  March  21,  1868.) 

As  narcotism  (the  common  effect  of  opium)  and  delirium  (the 
leading  symptom  of  belladonna  poisoning)  are  strongly  contrasted 
conditions,  it  has  been  inferred  that  the  one  poison  would  prove 
an  antidote  for  the  other.  Accordingly  two  American  physicians, 
Drs.  Horton  and  Norris,  have  published  cases  of  recovery  from 
poisoning  by  opium  which  have  seemed  to  be  due  to  the  use  of 
belladonna,  and  of  poisoning  by  belladonna  thought  to  be  equally 
due  to  the  employment  of  opium.  Dr.  John  Harley  concludes 
firom  his  experiments  that  morphia  and  atropia,  so  far  from  ex- 
ercising an  antagonistic  influence  on  each  other,  increase  each 
other's  effects.  On  the  other  hand,  numerous  cases  have  been 
reported  which  seem  to  show  that  the  subcutaneous  injection  of 
atropia  has  proved  beneficial,  and  that  within  certain  limits  the 
two  substances  exert  a  physiological  antagonism.  The  subcu- 
taneous injection  of  atropia  in  cases  of  opium  poisoning  is  there- 
fore at  least  worthy  of  trial.  On  this  subject  the  reader  may 
refer  to  the  following : — A  case  of  successful  antagonism  reported 
by  Dr.  Wilson,  of  Philadelphia  ('Lancet.'  1861,  i.  473);  a 
similar  case  by  Dr.  Carter  ('Phil.  Med.  Times,'  1871,  p.  277); 
a  case  of  antagonism  reported  by  Dr.  Finny  (*  Dublin  Joum. 
Med.  SCn'  Jaly»  1872,  p.  38) ;  and  reports  of  sinulax  \x«fedas^^\!^k 
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Of  Ilii«  nlkoloid,  which  is  found  in  opinm  in  proportiont  «ry- 
in|[  trom  2  to  23  per  cent.,  the  bwt  kinds  iTenk^ing  nbont  10 
p«r  ceot.,  there  are  two  tnlta—  tlie  acetate  and  hydrooliloralc — 
whith  Bapply  preparations  to  the  Britiah  PhmrmacopcEia — nimelj, 
the  liqaor  morphiffi  acetatis  nod  the  Viquor  iDDrpliin  lijdrD' 
dhloratU,  which  contain  one  grain  of  the  talt  in  2  drachms.  Aln 
the  ia[^K»t<iTy,  which  cmtuna  half  t  gnin  of  tha  hjdracUcmle, 
and  the  loxengc  of  morphia,  as  wall  u  the  compoand  loiengci  of 
inorjiliin  uiid  j]it'i'ucimniiii,  contuiniTig  in  each  loicnge  tli«  iHjlli  of 
a  grain.  Tlie  liydrochlorato  is  the  preparation  in  most  commoii 
use,  BDd  its  ardinury  dose  for  an  adult  is  an  eighth  of  n  grain. 
The  acetate  is  sold  as  a  snow-white  powder,  or  imperfectly  formed 
crystals  ;  and  the  hydrochlorate  either  ta  a  wliite  powder,  or  in 
the  farm  of  silky  ncicular  crystnls.  A  soUilion  for  the  purpose  of 
hypodermic  injection  is  now  officinal.  Tliese  talts  have  the 
chemical  reactions  of  morphia  itself. 

Sifmplomi. — Those  of  opium  and  its  preparations.  The  symp- 
toms set  in  somewhat  earlier,  and  contraction  of  the  pupils,  with 
great  dimness  of  vision  or  actual  blindness,  is  very  constant.  In- 
tense itchinj;  of  the  skin  is  also  very  common,  and  djsuria, 
tetanic  spasms,  and  stroug  convutsians  are  among  the  occasionit 
lymptoms. 

Anomaloia  Cates.-^\n  one  case  reported  by  Dr.  SheanDan.-t 
a  grain  and  o  half  of  the  acetate  of  morphia  in  divided  doees 
caused  twiljjhing  of  the  limbs  and  face,  difficulty  in  swallowing, 
spasms  of  the  musrles  of  the  arms,  legs,  and  abdomen,  partial 
opisthotonos,  and  ^rent  activity  of  the  reSei  function.  Morphia 
was  found  in  the  urine.  The  patient  recovered.  A  similar  case 
of  polHming  by  twenty-two  grains  of  the  muriate  of  morphia,  in 
which  locked  jaw,  tension  of  the  abdomen,  and  occasional  convul- 
iions,  were  present,  is  related  by  Orfila.  aud  cited  by  Christison 
(p.  T25).  In  one  rase,  nlao,  delirium  seems  to  have  followed  its 
application  to  H  blistered  surface. 

It  is  worthy  of  observation  that  Augaste  Ballet,  the  presumed 


r  ■HeA.Timwmd  Ouolle,-  ft 


MORPHIA  AND  ITS  SALTS.  535 

victim  of  Castaing,  had,  in  addition  to  vomiting  and  purging, 
convulsions,  locked  jaw,  rigid  spasms  of  the  neck  and  abdomen, 
inability  to  swallow,  loss  of  sensibility  in  the  legs,  contracted 
pupils,  and  stertorous  breathing ;  and  that  Castaing,  who  pre- 
scribed for  Ballet,  and  gave  him  food  and  medicine,  was  proved 
to  have  recently  purchased  twelve  grains  of  tartar  emetic,  and 
twenty-six  grains  of  acetate  of  morphia. 

John  Parsons  Cook,  the  victim  of  William  Palmer,  took  two 
pills  containing  half  a  grain  of  acetate  of  morphia  on  each  of  the 
two  nights  preceding  his  first  attack  ;  and  on  the  night  of  the 
attack  itself  two  pills  were  given  by  Palmer,  and  again  two  pills 
on  the  occurrence  of  the  tetanic  symptoms.  On  the  succeeding 
night,  which  was  the  night  of  his  death,  Cook  also  took  two  pills 
given  him  by  Palmer,  who  had  previously  obtained  the  acetate  of 
morphia  pills  from  the  medical  attendant ;  and  during  the  fatal 
attack  two  other  pills,  said  to  contain  ammonia.  If  all  these  pills 
contained  acetate  of  morphia  in  the  dose  first  prescribed,  an 
aggregate  of  three  grains  would  have  been  given  within  three 
days,  of  which  quantity  two  grains  were  administered  in  little 
more  than  twenty-four  hours.  As  the  lady  attended  by  Dr. 
Shearman  was  severely  attacked  with  symptoms  of  tetanus  from 
taking  three  doses  of  half  a  grain  of  acetate  of  morphia  within 
seven  hours,  it  is  quite  possible  that  the  same  drug  in  the  same 
dose,  and  in  the  aggregate  three  gp*ains  in  the  space  of  seventy- 
two  hours,  may  have  proved  fatal  to  a  patient  previously  reduced 
by  tartar  emetic  It  is  not  intended  by  these  observations  to 
raise  any  doubt  of  the  guilt  of  Palmer,  but  merely  to  suggest  the 
possibility  of  the  death  of  Cook  having  been  occasioned  by  acetate 
of  morphia  and  not  by  strychnia.  (G.) 

Fatal  Dose. — In  the  case  of  this,  as  of  most  other  active 
poisons,  very  large  doses  have  been  taken  with  impunity,  and 
very  small  ones,  in  certain  states  of  system,  have  been  followed 
by  dangerous  symptoms.  In  one  case  half  a  grain  of  the  acetate 
of  morphia  given  as  a  medicine  to  a  female  in  ill  health  was  sup- 
posed to  have  proved  fatal,*  and  it  is  probable  that  less  than  a 
grain  given  in  one  dose  would  kill  an  adult.  One  grain  injected 
nnder  the  skin  in  three  doses  of  one-third  of  a  gjain  each,  within 
about  twelve  hours,  appears  to  have  proved  fatal  to  a  man  under 
the  care  of  Mr.  de  Morgan.^ 

Treatment. — That  proper  to  poisoning  by  opium  and  its  pre- 
parations. The  stomach-pump  should  be  employed  without 
delay.     If  not  at  hand,  finely  divided  animal  charcoal  suspended 

•  *  LuiMt,'  Nov.  1838. 
t  Tajlor's '  Principles  and  Practice  of  Medical  Jariiprodeao^;  ^.*)S\.. 
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The  poisons  belonging  to  this  group  are  characterized  by  the 
common  property  ot  causing  delirium,  with  illusions  of  the  senses; 
coupled  with  extreme  dilatation  of  the  pupil.  Other  poisons 
which  affect  the  nervous  centres  either  do  not  give  rise  to  de- 
lirium, or  they  produce  it  only  exceptionally ;  and,  if  they  dilate 
the  pupil,  it  is  less  constantly,  and  in  a  less  degree.  Irritation  of 
the  stomach  and  bowels,  and  dysuria,  or  suppression  of  urine, 
are  present  in  a  certain  number  of  cases.  The  first  three  poisons 
are  the  most  important  of  their  class ;  the  others  have  less  in- 
terest, and  are  more  briefly  noticed;  the  reader  being  referred 
for  more  ample  details  respecting  them  to  treatises  on  toxicology. 


I.  BELLADONyA  (Atropo  Belladonna,  Deadly  I^ghUhad^), 

This  plant  is  of  the  Linnsean  class  and  order,  Pentandria 
Monogynia^  and  natural  order,  Atropacecs.  It  is  indigenous, 
and  grows  in  waste  shady  spots  in  some  parts  of  England,  flower- 
ing in  June  and  July,  and  yielding  ripe  berries  in  September. 
Fig.  113  shows  a  cntting  of  the  plant  in  flower,  and  a  berry, 
whole  and  in  section.  The  plant  has  a  lurid  hue,  and  when  bruised, 
gives  out  a  faint  foetid  odour.  Cases  of  poisoning  by  the  root, 
leaves,  and  herriet,  and  by  the  medicinal  extract,  are  on  record, 
several  of  which  proved  fatal.  A  decoction  of  the  root,  given  as 
a  clyster,  has  also  caused  death;  and  serious  symptoms  have 
followed  the  external  application  of  the  extract  to  a  blistered 
surface.    The  leavet  and  root  of  the  plant  are  admitted  lutA  ^^ 
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portions  of  tLem  will  be  found,  in  cases  of  poisoning,  in  the 
matters  rejected  by  the  stomach,  or  passed  from  the  bowels. 

Symptoms. — Dryness  of  the  lips,  month,  and  thnxit,  with  diffi- 
culty of  swallowing,  or  even  total  inability  to  swallow,  and  im- 
paired utterance,  or  loss  of  voice;  thirst;  giddiness;  numbness 
of  the  limbs ;  staggering  gait ;  great  mental  excitement ;  delirium, 
gay  or  furious,  with  spectral  illusions,  ending  in  coma,  or  alter- 
nating with  it;  the  pulse  accelerated;  the  countenance  flushed 
and  swollen ;  the  pupils  largely  dilated ;  the  eyes  prominent  and 
sparkling ;  the  vision  indistinct  or  lost.  In  fktal  cases,  death  is 
ushered  in  by  comatose  symptoms,  rarely  by  convulsions.  Irrita- 
tion of  the  alimentary  canal,  beyond  dryness  and  constriction  of 
the  throat,  is  rare ;  but  nausea  and  unsuccejisful  efforts  to  vomit 
are  recorded  in  some  cases,  and  aphthous  inflammation  of  the 
throat,swclling  of  the  abdomen,  and  discharge  of  blood  by  stool,  in 
at  least  one  instance.  Violent  strangury,  suppression  or  involuntary 
discharge  of  urine,  with  excitement  of  the  genitals,  and  hmma- 
turia,  and  an  eruption  on  the  skin,  said  to  resemble  that  of 
scarlatina,  have  also  been  reported. 

The  symptoms  may  set  in  within  half  an  hour ;  but  they  rarely 
show  themselves  till  two  or  three  hours  after  swallowing  the 
poison.  The  fatal  cases  bear  a  small  proportion  to  cases  of 
recovery.  Death,  when  it  occurs,  takes  place  within  twenty- four 
hours.  In  one  case  it  happened  in  fifteen,  in  another  in  twelve 
hours.  In  favourable  cases  the  effects  often  last  for  several  days  ; 
and  some  of  the  leading  symptoms,  such  as  impaired  vision,  and 
greatly  dilated  pupil,  survive  the  patient's  recovery. 

Delirium  is  generally  a  very  marked  symptom.  It  is  some- 
times pleasing,  accompanied  by  uncontrollable  laughter,  or  by 
incessant  talking,  sometimes  only  by  voiceless  motions  of  the  lips ; 
uniformly  by  spectral  illusions.  In  some  instances  the  state  of 
the  patient  closely  resembles  somnambulism,  in  others  intoxica- 
tion, in  others  hydrophobia ;  the  extreme  dilatation  of  the  pupil  is 
accompanied  by  indistinct  or  double  vision,  or  by  blindness.  He 
is  generally  unconscious,  and,  on  recovery,  does  not  recollect  what 
has  happened.  The  delirium  commonly  precedes  the  sopor  or 
ooma;  but  sometimes  the  order  is  reversed,  or  the  two  states 
alternate.  Trismus  and  subsulttu  tendinum  are  of  occasional 
occurrence. 

Post-mortem  Appearances. '^"Theae  are  neither  strongly  marked 
nor  characteristic.  The  cerebral  vessels  are  congested,  and  there 
are  red  patches  in  the  pharynx  and  oeaophagns,  and  at  the  cardiac 
end  of  the  stomach.  The  mucous  membrane  has  been  found  of  a 
dark  purple  colour  throughout*  or  in  patches,  and  portions  of  the 
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tiiul  canal  or  in  1  he  stools. 

Treatmetl. — Alter  the  ptvntpt  nse  of  Kmetira,  >Dimal  cbarcwi 
^inuc :  tuicugh  water,  or  dilnted  liquor  polaBDC.  Hnd  uner  iii 
intanral,  a  full  di»e  of  castor  oi).  In  other  respects  it  will  be 
detoimined  bj  the  t^mptoiDi  BctatU;  present.  Bleeding  mi;  b« 
pnurtiscd  nith  Bdvniitage. 

What  hut  been  said  respecliug  op'mni  is  apgiliciible  to  belli- 
donna,  immely,  tliBt  there  in  reason  to  believe  llml  didcIi  good 
ini;  he  done  by  the  use  of  the  one  drug  rs  nDtagonistic  to  the 
other.  In  belladonna  poiioning,  theiefore,  tbe  labcutaneMU 
it^ectim  or  morphia  mny  lie  recommended. 

£xperitiienli  os  Aaiaali. — lielladonna  acts  difTerenttj  on 
diflbrent  animals.  It  airta  powerfully  esa  poisan  on  thecanuTon; 
while  manj  berbiioroui  animals,  mch  as  tbe  ox,  tbe  ass,  the 
rabbit,  cim  tilt  it  with  iinpiinily,  lis  aclinn  on  other  nmrrmiaN  ii 
limilar  to  Ihnt  observed  on  mnn ;  bnt  it  acts  on  tbe  Ar^g  JD  a 
peculiar  manner.  According  to  tbe  researches  of  Fraser  the 
auimal  is  first  paralysed,  end  some  honrs  after  the  adminiatrslion 
of  the  poison  appears  quite  dead,  mnscnlar  irritability  and  alight 
action  of  the  hi;urt  bcine  the  only  Eigns  of  life.  After  a  period 
of  from  48-72  hours  the  fore  limbs  are  seized  »ith  tetanic 
spasms,  which  gradually  develope  into  complete  tetanoa,  closely 
resembling  that  cauited  by  strychnia.  Tbe  symptoms  in  man  are 
iu  some  respects  eipbiineil  by  the  cOecls  observed  on  anlowli. 
The  mode  in  wliiih  it  acts  on  the  brain  to  cause  delirium  is 
obscure.  Fraser  thiiika  the  action  on  the  spinal  cord  is  Brst 
paralysing  and  then  exciting.  Bclladonua  paralyses  the  serrel'iry 
nervca;  hence  the  dryness  of  the  montli  which  la  so  characte- 
ristic nn  effect  of  the  pcnaon.  It  also  paralyses  the  vagi,  the 
inhibitory  neries  of  tlie  henrti  partly  explaining  the  great 
rajriditj  of  tbe  pulse  in  belladonna  poisoning.  The  iuterferenca 
with  vision  ia  due  both  to  the  dllatiition  of  the  pupil  and 
poraljais  of  the  rouseles  of  accommodation.  The  eiact  cause  of 
these  plicnomena  is  still  a  matter  of  dispute. 

The  diognotis  is  not  free  trom  difficulty  ;  for  similar  aymptoms 
are  present  in  poisoning  by  liyoscyamus  and  stmmoniuni-  It  is  only 
when  ive  discover  some  portion  of  the  plant  ilaelf  in  tbe  substances 
r^ected  from  the  stomach,  or  passed  from  thebou'els)  or,  in  a  fatal 
event,  in  the  contents  of  tlie  alimentary  canal,  that  we  can  state  with 
confidence  which  poison  baa  been  taken,  Tlie  description  given 
of  the  part  of  the  plant  swallowed  may,  however,  prove  decisive. 
The  berry  is  easy  to  recognise.  It  happens  fortunately  that  tbe 
alkaloid  &tT0^ia  is  eliminated  from  the  kidneys,  and  can  be  de- 
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tected  by  its  action  on  tha  pnpil.  Dr.  John  Harley  has  repeatedly 
proved  the  presence  of  atropia  in  the  urine  by  this  means  within 
twenty  minutes  of  the  injection  under  the  skin  of  ^g^  or  ^  gnin 
of  the  sulphate.  Twelve  drops  out  of  eight  ounces  of  urine 
secreted  in  2^  hours  by  a  patient  under  the  influence  of  -^  grain 
will  largely  dilate  the  pupil,  and  maintain  it  in  that  state  for 
several  hours.  One  or  two  drops  of  urine  are  to  be  introduced 
between  the  eyelids  every  quarter  of  an  hour  till  the  effect  ia 
produced. 

Atropia  (Atropine), — ^Tbis  alkaloid,  when  pure,  consists  of 
white  silky  crystal  which,  when  viewed  under  the  microscope, 
arc  four-sided  prisms.  It  belongs  to  the  group  of  alkaloids  which 
does  not  change  colour  when  treated  with  cold  sulphuric  acid. 
It  also  undergoes  no  change  when  the  acid  is  warmed,  but 
assumes  a  deep  brown  tint  when  heated.  Its  colour  is  not  changed 
by  nitric  acid.  When  heated  on  porcelain  it  melts  easily  into  a 
pale  liquid,  yields  a  vapour  which  has  an  odour  as  of  singed  wool, 
and  leaves  a  light  brown  stain.  It  melts  at  the  low  temperature 
of  150°  Fahr.,  and  sublimes  at  280°.  The  sublimate  is  crystal- 
line, but  less  constant  and  characteristic  than  those  of  strychnia 
and  morphia.  It  is  sDluble  in  water,  alcohol,  ether,  chloroform, 
and  benzole;  also  in  dilute  acids,  with  which  it  forms  crystalli- 
zable  salts.  With  liquid  reagents  it  yields  few  characteristic  pre- 
cipitates. With  carbazotic  acid  and  chloride  of  gold  it  yields 
abundant  precipitates,  which  assume  respectively  the  forms  of 
beautiful  clusters  of  plates,  and  distinct  foliated  groups.* 

II.  HYOSCYAMirs  (Hyoscyamua  niger,  Senhane). 

This,  too,  is  a  plant  of  the  Linnsean  class  and  order  Pentandria 
Monogynia,  and  natural  order  Atropacea,  It  is  indigenous,  and 
grows  on  poor  waste  lands,  and  on  the  sea-shore.  Fig.  115  shows 
a  cutting  of  the  plant,  a  flower,  and  a  seed-vessel.  All  parts  of 
the  plant  are  poisonous ;  and  the  seeds,  root,  leaves,  and  young 
shoots  have  been  taken  as  poisons. 

The  poisonous  property  of  the  plant  is  attributed  to  an  alkaloid, 
hyoscyamia,  and  a  peculiar  volatile  principle. 

The  leaves  are  in  the  British  Pharmacopoeia,  and  furnish  two 
preparations — an  extract  and  a  tincture. 

The  several  parts  of  the  plant  are  easily  recognised.  The  teed* 
are  about  the  size  and  shape  of  those  of  Belladonna,  but  less 
rounded ;  about  an  eighteenth  of  an  inch  in  di.«meter,  and  weigh- 
ing 120  to  the  g^n.     They  are  thickly  covered  with  ridgei 

*  Wormlej,  PI.  ziii.  figs.  1  and  2. 
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of  diet,  we  are  best  acquainted  with  the  lymptomi  as  affecting 
several  persons  slmoltaneously. 

The  most  characteristic  symptoms  are  delirium  and  dilated 
pupils, 

Fost-mortem  Appearances. — Congestion  of  the  brain  and  lungs. 
Treatment. — That  of  poisoning  by  belladonna. 
Experimenti  on  Animals. — On  some  animals,  such  as  tbe  sheep, 
the  cow,  and  the  pig,  hyoscyamus  seems  to  have  little  or  no  effect. 
Only  quite  retently  the  action  of  the  poison  has  been  studied  by 
Oulraont  and  Lamart  and  Boehm  on  frogs,  rabbits,  Guinea  pigs, 
cats,  and  dogs.  The  effects  are  similar  to  those  on  man,  especially 
in  the  paresis  or  paralysis  of  the  lower  extremities.  In  other 
respects  the  action  is  similar  to  that  of  belladonna. 

A  poultice  of  the  leaves  applied  to  the  abdomen,  and  a  decoction 
used  as  a  clyster  have  prodaced  poisonous  effects. 

Hyoscyamia  (Hyoscyamiue). — M.  Stas  appears  to  have  suc- 
ceeded in  obtaining  this  alkaloid;  but  the  best  manufacturing 
chemists,  and  notably  Mr.  Morson,  have  been  unsuccessful.  It  is 
said  to  be  either  amorphous,  or  to  consist  of  white  silky  crystals  ; 
to  be  without  odour  when  pure ;  but,  as  generally  obtained,  to 
have  a  very  disagreeable  odour,  like  that  of  tobacco,  and  an  acrid 
taste.  A  specimen  kindly  sent  to  me  by  Dr.  John  Harley  is  a 
pale,  rose-coloured,  deliquescent  extract,  little  changed  by 
sulphuric  acid,  but  turned  to  a  red-brown  when  the  add  solution 
is  warmed.  Heated  on  porcelain,  it  darkens,  smokes,  and  yields 
a  bulky  black  ush  ;  and  a  sublimate  containing  numerous  delicate 
feathered  crystals.  Dr.  Harley  finds  that  it  quickly  passes  into 
the  urine,  from  which  it  may  be  separated  by  shaking  it  with 
chloroform,  and  identified  by  its  action  on  the  pupil.  (G.) 

III.  STBAMONIUM  {Datura  Stramonium,  Thorn' Apple). 

This  also  is  a  plant  of  the  Linna;an  class  and  order  Pentandria 
Monogynia,  and  natural  order  Atropaceas ;  growing  in  waste 
places  and  on  dung-heai^s  in  all  parts  of  Europe.  The  annexed 
figure  shows  a  cutting  of  the  plant  with  sections  of  the  flower 
and  fruit.  The  entire  plant  has  a  rank  odour.  The  flowers, 
however,  are  sweet-scented.  The  leaves  are  of  a  dull  green 
colour,  large,  sharply  and  irregularly  cut  at  the  edges,  smooth, 
ribbed,  and  veined.  Every  part  of  the  plant  is  poisonous ;  but 
the  fruit  and  seeds  are  believed  to  be  the  most  active.  The 
vapour  of  the  flowers  is  asserted  to  have  produced  poisonous 
effects.  In  France  and  Germany,  as  also  in  India,  and  the 
Eastern  Archipelago,  the  seeds  of  this  or  of  other  species  are 
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of  crime.     Caua  of  pdmaiti^^^ 

eitnict  are  on  rocord  ;  xad  dangerMa 
B.rnipLoDis  have  been  x>ccauiosed  br 
ilieir  exl«nml  uppliiaition.  It  i> 
tmokal  with  or  wicUout  lobaao  u  ■ 
lemedy  for  nsLbnm. 

Strunionimn  owes  iU  poisonooi 
properties  to  an  alkaloid,  knoi™  i> 
daiaria. 

The  lesvPB  and  ireda  Hre  b  lb* 
British  PharmBcopoHa,  and  the  renli 
supply  an  extract  and  a  tincture. 

The/™ii,  or  apple,  the  n»  oft 
walnut.  Itw  ■  at»ng  pricklf  oottr 
eoat.  The  wwdi  an  li^t  tnnra  or 
black,  circular  or  kidney .sbaprf, 
tliitleiicil,  witli  a  corrUjiaUll  t^arraw. 
I'hcy  ure  niuoU  larger  tbon  tliOH  rf 
lipnliano  or  belladonna ;  for  while 
Ibb  aucds  of  licnluno  nel^h  131^ 
and  those  of  belladunnn  90  to  tbe 
grain,  there  are   only   about   right 


ccdsin 


■ninutea.  aiid  dcith  Ij 
dryness  of  the  throat,  fli 
iritb  epcctral  illusions, 
by  coma,  and,  in  some 


BiM,  and  tlic  microscopical  appear- 
anco  of  tlio  cuticle  of  the  seeds,  are 
shown  in  fig.  118. 

£lpfri«irall    on  Animalt. — The 
efleeta  produced  by  stmmopiam  are 
hyoscjamus.      In  commoQ  with  them,  it 

Si/mptoms. — These  nearly  re- 
"oToble  tliose  of  poisoning  by 
il)nrie  and  Ilie  iJeartly  night- 
(hey  be)(in  sooner, 
■e  more  aevcrc  tlian  three 
aonirig  cillior  by  henbane 
adiy  nightshade.  Deb. 
□nj  be  present  in  Bfleen 
..>.  ,,.,.^v,  .„  ..even  hours.  There  are 
nhing  of  the  face,  dilated  pupil*,  delirium, 
accompanied  by  convulsiona  and  followed 
instances,  iiritittioD  of    the    alimentair 

ncei. —  la  some  cases   cODgestlon  of  the 
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vessels  of  the  brain,  and  in  one  instance  redness  of  the  cardiac 
end  of  the  stomach. 

Treatment. — This  consists  in  the  prompt  nse  of  emetics,  fol- 
lowed by  fnll  doses  of  castor  oil;  and  where  there  is  much 
flushing  of  face,  the  abstraction  of  blood  from  the  arm,  or  by 
leeches  to  the  temple.  In  one  case  reported  in  '  Rust's  Maga- 
zine/ bleeding  appears  to  have  afforded  great  relief,  and  would 
seem  to  be  equally  applicable  in  poisoning  by  henbane  and  deadly 
nightshade,  and  in  cases  of  poisoning  generally  where  the  face  is 
flushed  and  the  eyes  prominent  and  brilliant.  The  nse  of  mor- 
phia as  an  antidote  is  worthy  of  trial,  as  in  poisoning  by  bella- 
donna or  hyoscyamus. 

Daturia. — Tliis  alkaloid  is  believed  to  differ  very  little  in  its 
composition  and  properties  from  atropia ;  like  it,  it  is  found  in 
silky  crystals,  which  are  four-sided  prisms.  It  produces  the 
same  effect  on  the  pupil  of  the  eye  as  the  alkaloids  atropia  and 
byoscyamia.  Schroff  states  tliat  daturia  is  more  powerful  than 
atropia. 

The  diagnosis  of  poisoning  by  stramonium  is  effected  by  the 
discovery  of  portions  of  the  plant  in  the  alimentary  canal,  or  in 
the  matters  vomited  or  discharged  from  the  bowels. 

IV.  SOLANUM  NIGBT7M  {Blacky  OT  Garden  Nightshade), 

This  is  an  annual  plant,  common  in  gardens,  by  roadsides,  and 
near  manure-heaps,  growing  to  a  height  of  one  or  two  feet, 
and  bearing  small  white  flowers,  and  berries  which,  when  ripe, 
are  black.  Fig.  119  shows  a  cutting  of  the  plant,  with  flowers 
and  berries.  Tlie  berries  and  leaves  of  this  plant  have  been  eaten 
by  children,  and  have  given  rise  to  symptoms  allied  to  those  of 
the  three  poisons  placed  at  the  head  of  this  chapter — symptoms 
of  intestinal  irritation  (nausea,  vomiting,  colic  pains  and  intense 
thirdt),  and  cerebral  symptoms  (delirium,  restlessness,  convul- 
sions, tetanic  spasms,  and  extreme  dilatation  of  the  pupil). 

The  symptoms  are  well  described  in  two  cases  cited  by  Tardien 
from  M.  Magne,  who  ascertained  beyond  doubt  that  they  were 
due  to  the  leaves  of  the  solanum  nigrum. 

At  some  time  between  5  and  7  p.m.,  two  children,  8^  years  of 
age,  ate  the  leaves,  and  about  eight  o'clock  began  to  show  symp- 
toms of  poisoning.  One  child  died,  the  other  recovered.  In  the 
child  who  died  there  was  pain  in  the  belly,  gradually  increasing, 
and  attended  by  nausea  without  vomiting,  then  restlessness 
followed  by  delirium.  These  symptoms  increased  till  towards 
midnight,  when  the  child  was  so  restless  and  delirious  as  to  be 
with  difficulty  kept  in  bed.     When  seen  by  M.  Ma^<&«  Vi<^  ^^ssn^^ 
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th«  bell;  gTMtlj  dbt«oi]i>d,  the  pulse  very  quick  and  scaneli 
jiorcppijblo,  the  reB]ur»tJon  hnrrieil,  the  face  pale,  and  tlie  popili 
^|.  110  enoTmoDbly  diluted.  1'he  limb 

were  Qonmbal,  the  child  li*- 
came  inMDnble,iiiid  nnk  MboDi 
twelve  hours  after  taking  thv 
poiaoii.  The  child  who  w- 
covcred  paued  tlio  irhaU  nicht 
rcetleu,  and  glecples,  fiight- 
ened,  and  tnmbied  with  iiln- 
sioua.  When  Men  bjr  M. 
Mu^e  ihe  wu  acleep,  with 
□staral  puUe  and  reapicatial); 
bnt  on  tba  Moond  vUt  mi 
Bwaks  did  nltin^  up  in  he^ 
hpr  facD  expressive  of  astotiisli- 
ment  and  friglit,  her  pupUi 
dilated  to  Ihe  utmost  mi 
(txed ;  but  sh?  soon  began  la 
re«^isc  her  parent*,  fell 
into  a  deep  but  disturb^] 
sleep,  and  recovered  in  atonl 
tweulj-fonr  hours,  tbougli 
the  pupili  9till  oantinued  ili- 
tateiL 


s.  (JToody  mghiihade  or  Bitler-atfti). 

This  19  one  of  tlie  most  common  plnnta  of  our  hed^ea  and  mad- 
sides,  growing  to  many  feet  in  length,  aud  twisting  among  tbt 
brunches  of  trees.  It  b^ios  to  flower  in  June,  and  CQatinnei  to 
prodace  llowers  and  berries  till  late  in  Batumo.  Its  purple  peUli 
with  ricb  yellow  stamens,  and  bright  red  berries,  nuke  thia  plant 
one  of  the  ornaments  of  our  liedgrrows  (fig,  120). 

Tlie  red  berries  of  this  plant  do  not  appear  to  possess  the  actin 
pro[>ertic9  of  llio  black  berries  of  the  solnnum  nignim,  tboo^ 
tbej'  prove  more  attractive  to  cliildren.  Tbey  proved  fatal  to  i 
boy,  four  years  of  age,  while  two  older  sistuni,  who  ate  them  at 
the  aame  time,  sulTcred  slightly  or  not  at  alL  The  lymptoma  ii 
this  fatal  case  were  vomiting  and  putting,  convolaiona,  and  ii^ 
sensibility  alternating  with  each  other,  and  death  id  conmlnon^' 
Tlio  evidence  as  tu  the  poisonous  propertiea  of  the  berriea  of  tlul 
plant,  and  tbelr  degree  of  activity,  is  very  conflicting,  and  tbt 
•  '  \,uite<.;  Im»  sa,  18M,  p.  719. 


COM  jtut  cited  ii  not  free  from  the  iaa[adoii  that  tome  of  Uli 
black    btirrie*  of   the  lolaDDm    oigrum 
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1  {th9  Fofato). 

The   berriei  of  this  plant,  and  young 
Bhoots.  powesa    poisouoaa  ^ropertiis,   and 
the  berries   have  proved  faia\.      Id  tlia 
CA6G  of  a  yoang  Isdy  tet.  11^  reportodby 
Mr.  Morris,  of  Merford.*  there  was  great 
reatlessnew,  anxiety,  and  jactitation  ;  the 
skin  was  livid  and  covered  witli  a  cold, 
clammy  jierepiratioD,  the  rospimtion  hur-    , 
ried,  the  puisa  very  quick  and  weak,  the  6 
jaws   contracted,   the    speech    lost,    the  ( 
tongpje  covered  with  a  dark  brown  moist 
fur;  and  the  patient  coiistAutly  spat  a  viscid 
froth  throuj^h  the  closed  teeth.     She  died 
on  tlie  second  day. 

SoLiNU  (So/aniae)— This  alkaloid,  not  bi 
cine  or  poison,  is  chiefly  intereatiog  as  the  a< 
Bolanum  nigrum  and  dulcamara,  and  of  the  potato,  from  the 
berries  and  yoDng  shoots  of  which  it  is  obtained.  It  is  sold  as  a 
white  powder;  but  may  be  extracted  in  the  form  of  delicate 
acicular  crystals.  It  belongs  to  the  gTuup  of  alkaltnds  which 
la  changed  in  colour  by  cold  sulphnric  acid.  It  aisnmcs,  with 
this  reagent,  a  bright  yellow  tint,  changing  to  brown  when 
warmed,  and  assuming  a  deeper  tint  of  brown  when  heated. 
It  is  not  changed  in  colonr  by  nitric  acid.  When  heated  on 
porcelain,  it  discoloars,  melts  sIoh' 
gives  off  a  dense  vapour  which  has 
odoor  of  baked  apples,  and  swells  into 
nbundant  carbon.  It  sublimes  at  41 
Fahr.,  and  deposits  on  the  glass  disc  the 
characteristic  long  needles,  Tariously 
croeaed  and  interlaced,  shown  in  the  an- 
neied  figure.  It  is  sparingly  soluble  in 
water,  bnt  soluble  in  aoids;  solnbie  in 
alcohol,  bat  insulable  or  sparingly  sala- 
ble ID  benzole,  ether,  chlarofbiin,  and 
amylic-alcoliol.     Its  llqnid  reacUons  are 

mostly  of  a  negative  character ;  it  yields  no  predpitate  with  most 

of  the  resgenta  that   give  abnnduit  and  often   characteristic 

•  'BriUililfedlijiIJeiini*l,'UW,p,Tl«. 
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aryitait  with  uveni  other  alkaloids.    From  it 

and  na  aulphnti^.  it  i>  dcponited  u  delicate  oeedlet^  cn»>ed  uxl 

iDltrlaced,  or  nidUting  ftimi  a  point  • 

£jj)erimenta  on  A»imaU. — Theaction  of  noUoine  rtiU  iwfiirei 
investif^tioD.  Ai^coriling  to  ttii<  rewarcli«  of  ClariiB  and  atiien 
large  doao  uf  BoUnine  cBnae  v omitiii^,  igniclceiiiDg  of  tbe  nspn- 
tioD  and  circulation,  and  n  |iarD^  uf  the  lower  eitrHniliM. 
Destli  occurs  with  etressivelv  wt«l[  and  rapid  pulif,  ud 
ocMiiooallj  with  owTalBionB.  EiperimHits  on  man  have  ibmra 
that  it  has  H  aimilar  effect  on  llie  drcnlstiou  and  retpimtion,  and  i 
cnnsce  dry  ekin.  naanea,  and  grent  pratratioii.  It  does  not  cam 
dilatation  of  tho  pupil. 

ra.  oimHOft. 
Tbii  mbatance  iR  deddedlj  pnaononi,  bat  luu  mHj  prvitihM 

Propeitif.i, — It  is  a  colourless,  tranaluccuf,  undscni 
substance,  of  n  tough  teiture,  strong  aud  peculiar  odour,  ud 
pungent  jet  eocl  tatte.  It  lloaU  an  itatcr,  in  which  it  l> 
gporingljr  eolubie,  evapnralea  at  common  lemperalnres,  and  ii 
deposited  on  cool  furfbci^  (hb  on  the  inside  of  bottles)  in  orvsblt' 
It  ii  readily  dissolved  bj  alcohol,  ctlier,  chloroform,  and  tie 
Tolatiti'  and  tlied  mis.  It  imparts  ita  peL-uliar  odonr  to  the  bmllL 
When  taken  as  a  poison  it  ia  usually  in  frngments,  and  bni>{ 
sparingly  soluble  in  the  contents  of  the  stomach,  would  be  a«l; 
identified.  If  dissolved  in  spirit,  it  may  be  sepnmted  bj  distil- 
latioD,  and  thrown  down  by  the  addition  of  water. 

Sgmflowiii. — These  begin  with  languor,  giddinea,  dimnew  d 
vision,  and  confbuon  of  intellect,  followed  by  deprcsaon,  intoiia- 
tion,  or  violent  delirium.  CouvuUions  slso  occnr,  especiollf  ii 
children ;  and  there  is  mneb  cidlement  of  0)8  circnlafion,  will 
heat  uf  skin,  flushed  bee,  hurried  pnUe,  and  dilated  ptnL 
Recovery  tukis  place  after  a  len^,  deep  sleep. 

In  a  ease  given  hy  KlingelhSffer  (iibatnid  in  ■  Lond.  Mel 
Bee,*  vol.  i,  p.  G51),  a  woman  took  30  grains  of  camphor,  and 
immediately  complained  of  giddiness,  nhich  rapidly  incnasel. 
followed  hy  headnehe,  hnming  pain  in  the  stomach,  eructatioM 
and  great  thiiat,  and  formication  in  the  eitremitiM.  Six  boon 
after  sho  was  seen  with  pallor  and  coldness  of  tbe  ftce  auJ 
eitremitiei',  and  small  and  irregular  pulao.  Tho  giddiness  ■»! 
tremor  had  passed  away,  but  there  wns  constant  movement  of  Ilk 
handfl.  Neit  day,  under  the  influence  of  treatment,  iht 
recovered. 
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Mr.  J.  C.  Bellamy,  of  Plymoath,  oommanicated  to  me  the  follow- 
ing account  of  the  effect  on  himself  of  twenty  grainB  of  camphor 
diffiolved  in  spirit.  Giddiness  came  on  almost  immediately,  he 
fell  into  a  chair,  had  a  series  of  fits  of  nncontroUahle  laughter, 
followed  hy  extreme  faintness  and  cramps.  Then  ensued  nearly 
complete  paralysis,  the  voice  being  reduced  to  the  faintest  whisper. 
This  state  continued  several  hours,  and  left  behind  it  great  debility. 
The  mind  was  not  affected.     (Q.) 

Post-mortem  Appearances. — These,  as  observed  in  animals, 
are  inflammation  of  the  stomach  and  bowels,  injection  of  the 
membranes  of  the  brain,  and  inflammation  of  the  urinary  passages. 
The  odour  of  the  poison  pervades  the  whole  body. 

Smallest  fatal  dose. — Twenty  grains  have  produced  serious 
symptoms  in  an  adult  male,  and  thirty  grains  have  killed  an 
infant  eighteen  months  old,  in  seven  hours. 

Treatment, — This  consists  in  the  prompt  use  of  emetics,  followed 
by  castor  oil  as  a  purgative.  The  discharge  of  the  contents  of 
the  stomach  is  generally  followed  by  speedy  relief. 


Tin.   CBNANTHB   CBOCATA 
(Hemlock  Water  Dropvoort), 

This  is  an  indigenous  umbel- 
liferous plant,  growing  on  the 
banks  of  streams  and  ditches,  and 
bearing  some  resemblance  to 
celery  (fig.  122).  All  parts  of  it 
arc  poisonous ;  but  the  root,  from 
a  rough  resemblance  to  the  par- 
snep,  is  generally  the  part  eaten 
by  mistake ;  and  is  so  virulent  a 
poison  that  a  very  small  piece  of 
it  has  proved  rapidly  fatal. 

The  symptoms  may  set  in  as 
soon  as  twenty  minutes  after 
swallowing  the  poison,  with  con- 
vulsions and  insensibility,  livid, 
bloated  face,  mouth  and  nostrils 
covered  with  bloody  foam,  and 
stertorous  respiration ;  and  death 
may  follow  in  as  little  as  five 
minutes  from  the  first  seizure.  In 
more  protracted  cases  severe 
nervous  symptoms  show  tbem- 
8elYes»  oooiiflting  of  locked  jaw. 


Fig.  122. 


S««ted  atite  of  the  c^eh 
will  be  detetmined  by  tbe 
11.  coceiJLi 
This  ii  the  berry  of  a,  ■ 
JUamitU  Caoculna.  It  h 
Fig.  1«L 
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M^bamployedtogire 

■ndipinti   Itiiuwdwith 
?tM«^  tt  leut^  the  poiw, 

The  tymptomt  are  thoM . 
i»aal,  with  deliriiUD,  ud  " 
nen  of  paaiiig  events  but  • 
noBoroxu  (iV»reftir» 
Fi«>rt«!  ciyrtal.,  which  h«v 
to  the  groap  of  mKm  prindi 
«ow  •ttlpbnrio  add  j  bnt  the 
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with  hjdrodilorte  acid,  and  tben  ihitking  the  lugald  with  etber 
which  bolda  the  poiioD  in  ■olntion,  aod  dqxMiti  it  m  crystal*. 
Thii  method  hubeen  practiaed  with  locceu  by  Hr,  Langle;.* 

ExperimatU  o»  Animals, — The  ledding  BymptomB  eaDsed  Id 
Rnimali  by  picrotoxine  are  *oinitii]g  lad  caimliioni.  In  Tsbbit« 
it  Tctordd  the  pulie.  qnicketu  the  breatUnj;,  and  causes  opis- 
thotOQcn  and  oonvalnocu.  Roebe  has  carefully  inveatignted  its 
action  on  frogs.  In  them,  aft«r  a  abort  interval  of  stillness,  it 
caoso  tetanic  apasin^  and  tben  cloaLc  convolsioDS  of  a  most 
marked  character.  A  peculiar  inflated  condition  oF  the  lungs  is 
also  prodoced,  due  to  a, sort  of  ioapiratory  tetanus.  Its  effects 
are  attributed  ta  irritation  of  the  mednlla  oblongata. 

I.   LOLIDM   IBSHTtKICTDM   IparaeT). 

The  seeds  o(  this  plant 
are  iomeUmel  mixed  with  ..^  "''!»' 

other  grains  used  for 
distillation,  or  gronnd 
iniA  flour  for  making 
bread.  When  ao  used, 
they  may  produce  marked 
symptonu  of  poisoning, 
including  heat  of  t' 
headache,  giddiness,  stag- 
gering as  if  from  intoii. 
cation,  strong  trcmoloai 
morementai  of  the  limbs, 
impaired  iiuoD,symptai 
of  collapse,  and  Tomiting. 
The  annexed  engraving 
shows  a  cutting  of  the 
plant,  with  an  enlarged 
flower  (e)  and  vertical  tac- 
tion of  the  seed  («). 

ZI.  POtBONOCS  Yusat. 
The  fungi  constitute  • 
lar^  class  of  plants,  of 
which  Bome  are  eaten  with  impniiity,  except  hy  a  few  persons  of 
peculiar  oonstitution ;  and  many  more,  habitually  eaten  on  the 
Continent,  are  now  recommended  for  use  in  England;  while  others 
at  leaat  aa  nnmerons  are  esteemed,  or  known  to  be,  pcdaonoos. 
The  lymptomt  of  ptrisoning  by  fnngi  are  very  vaiiabls  in  the 
ol,-  IW^  II.  n7. 


FUNGt. 

time  atwhiefa  tlurf  apgiear ;  sonictimeaaombEonxiannner  eat^ 
tbem,  in  otlier  ram,  uftor  bu  inttirral  of  tome  bonra,  and  etco  M 
late  as  twenty -four,  or  ptbq  tliirtj-sii.hoim.  Nor  aro  the  ajcmptami 
alwajB  ilereloped  in  tbe  same  ordor,  for  c^ytaptonia  of  Lrritation  of 
tbe  alimentitry  canal  somottmos  precede  tlic  iitn-vmu  ayinptoiin, 
•ometimea  follow  them  ;  and  in  tbe  nme  gronp  of  oucs,  aome 
will  Buffer  from  intestinal  irritation,  MherB  from  tiervoiu  ifaip- 
tom*.  Tlje  Byinptome  of  in-itntioa  coiuiat  of  couatric^ion  of  tba 
tliront,  nances,  heal  and  pain  of  gtomach,  p^nfiil  rptdiinga,  anil 
vomiting  witli  or  witboat  pairing;  and  the  nervona  tfytnpLoUH  ctf 
headache,  ^ddiuesa,  dimnesa  of  eight,  illnsions  of  tbe  aeoaes, 
delirium,  and  coma.  Tbetyniiitamicsnaedb;  moat  of  tbn  poisonosi 
flingi  often  ran  a  rapid  anirae,  withont  intermiaiiaii  or  relief,  and 
daath  maj  take  place  within  twenty-foor  boon.     One  p  ' 


and  when  drunk  by  othera  cnuBei  the  like  feeling  of  intoxication. 
From  this  fimgua  Schniiedeberg  has  iaolated  an  alkaloid  callal 
mutcaria,  whicli  is  soloble  in  water  and  alcohol,  and  apario^lj  in 
ciilorofoim.butnotatallin  ether.  Tbia  alkaloid,  when  given  tocati 
in  poisonons  doses  (0-002  to  0004  RTanis)  canses  increaaed  flow  of 
tears  and  salivu,  eipulaion  of  eicreta,  contraction  of  the  pnpdlii 
a  alow  pulse,  dyspncea,  and  death  with  alight  convnUiiona.  It 
exerts  a  special  action  on  the  heart,  cnusing  it  to  stop  ia  the  state 
of  dlaatale.  This  effect  ia  attributed  to  irritation  of  the  inbibitoiy 
apparatUB  of  the  liiart  itself;  and  this  effect  ia  counteracted  bj 

Tbe  post-nmrlem  appearances  consist  in  inflammation  and  ill 
consequences  in  the  atcmacb  and  bowels,  and  of  oongeatiOD  of  tbe 
brain  with  softening  of  parts  of  it. 

Tbe  IrealmeiU  conusta  in  the  prompt  use  of  emetics  of  oommon 
aalt,  followed  by  a  full  doee  of  caaUii  oil,  and  the  free  etliibltioa 
of  macilaginaus  drinks. 

Viagnoais, — The  distincUon  of  poisonoua  and  escnlent  fbngi  a 
1ms  easy  than  might  be  wished.  With  tbe  eiception  of  tbe 
common  field  mushroom  (^agaricui  caicpfilrit)  and  of  tbe  pnff- 
bftll  (li/coperdoH  giganlenm)  in  its  early  growth,  while  presenting 
a  compact  white  teiture  throngbout,  there  are  few,  if  any,  edible 
fongi  which  the  common  people  can  be  trusted  to  dlatinguisb 
from  poiaonoiia  ones.  Even  when  tbe  two  kinds  are  contrasted  in 
charts  faithfully  drawn  and  coloured,  some  care  is  needed  to  dis- 
tinguish one  or  two  of  the  species  from  othen  which  resemble 
them.     Nor  can  tbe  general  rule*  that  Lave  been  laid  down  for 
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tba  diitincUon  of  tbe  ddb  clan  from  the  otber  be  depenfUd  on. 
Tbe  TulgHT  Uit  of  the  ^tbt  spoon  wtuch  U  sappoeed  to  be  du- 
cotonred  wheu  boiUd  with  poiunom  ftu^,  ii  quite  naeles*; 
thoi^h  it  may  serre  to  indirate  decom portion,  and  the  fonnatioD 
of  aulphnrett^  hydrogen.  The  following  general  precatttioni 
may,  however,  be  obeerred  with  advantago : — Injecting,  to  begin 
witli,  all  fdi^  that  have  an  eminently  oSeoiive  and  rapubive 
odour,  and  tboee  vbich  preeent  green  or  acarlet  oolonrs  of  unnanal 
brilliancy,  thoae  also  ahonld  be  disallowed  which  have  a  bitter, 
etyptic  tute,  boniing  and  parching  the  throat ;  those,  too,  that 
have  a  livid  hue,  and  a»unie  various  coloors  when  broken  or 
bruised  i  thoae  ag^n  which  rapidly  deliquesce,  or  yield  a  "ipicod 
tnilk''  of  ivhaterer  hoc,  and  whether  changing  colour  or  not. 
These  mice  ehoold  be  observed  by  the  ignorant,  and  not  he  broken 
without  cantion  by  tbe  better  informed.*  Id  the  oooking  of 
fungi  the  free  use  of  salt  and  vinegar  is  recommended.  Some 
volatile  pcrisonous  matters  are  also  dispelled  at  the  bmling  tem- 
peratare.  It  may  be  well  to  add  that  wholeaoine  fangi  have  been 
rejected  through  prqadice;  or  in  consequence  of  the  occasional 
production  of  aymptoms  of  indigstion  by  stale  fungi,  or  by 
those  which  unite  a  compact  teitoro  with  the  presence  of 
nitrogen.  The  common  mosbrooia,  so  largely  eaten  in  England, 
is  rrjected  in  Italy. 


Idh  or  BtltUh  Fnnialon,'  uid  Uia  '  Eaoi 
m  KHKdsr  work  ol  U.  CT  Cook,  soil  Uu  oo 
■TW.Q.  Smith. 


HI  ta  Hcertaiii  by  an  eiAminntion  of  tha  contents  of  Uie  it 

□r  Tomiteil  nnlters,  that  khup  fundus  has  been  taken  v 
food. 


The  annciod  illuitrationB,  after  larger  draningi  give 
Tardieu,  on  tbe  authority  of  U.  E.  Itondier,  ehow  those  charac- 
teristic Etractnres.  Fig.  12E,  1,  shon-g  tlie  cellular  tinae  o(  the 
pilau  of  tlie  amanitA  balbosa;  3,  ebaws  the  mme  Unue  after 
oootinit;  3,  the  hgmetiium  nnd  Bub-hymenial  tisane  of  the  MUift 
with  tbe  baitidia  surrounded  by  four  liigmala  t)earing  spores. 

Fi^.  126  s1io«-s  the  aporea  of  the  Kuunla  emetics,  1  j  those  of 
the  amanita  bulbosa,  2 ;  tboseof  tbelactarinBdGlidoSQs,3;  andtliE 
ripe  qxjrea  of  the  agaricua  campeatris,  or  common  muBbroom,  4. 


CHAPTER  XI 

INEBRIANTS. 

I.  ALCOHOL.     IL  ETHER.     IIL  CHLOROFORM. 

IV.  CHLORAL. 

coal  naphtha,  benzole,  niteo-benzole,  aniline,  and  cab- 
bolic  acid.  wood  nafhtua,  oil  op  tuepentine,  kbea80te, 
ahtlenb,  and  amylic  alcohol.  nitbo-olycebine.  dif- 
fel's  oil. 

The  poisons  alcohol,  ether,  and  chloroform,  have  the  common 
property  of  indacing  a  state  of  narcotism,  often  preceded  by  de- 
lirious excitement,  and  followed  by  indisposition,  of  which  naosea 
and  vomiting  are  generally  the  leading  symptoms.  In  large 
doses,  and  in  a  concentrated  form,  they  may  destroy  life  suddenly 
by  shock;  but  they  generally  prove  fatal  by  inducing  a  state 
allied  to  apoplexy,  or  by  paralysing  the  heart.  They  act  as  irri- 
tants to  the  parts  with  which  they  come  in  contact,  producing 
intense  inflammation  in  the  lining  membrane  of  the  stomach 
when  swallowed,  and  in  that  of  the  air-passages  when  inhaled. 
But  they  do  not  affect  the  whole  tract  of  the  intestinal  canal,  as 
poisons  of  the  irritant  class  do. 

All  the  poisons  of  this  group  are  more  or  less  volatile,  and  their 
vapours,  when  inhaled,  act  more  powerfully  than  like  quantities 
of  the  liquids  themselves  when  swallowed.  A  special  importance 
attaches  to  ether  and  chloroform  as  anassthetics. 

I.  ALCOHOL. 

Alcohol,  or  spirit  of  wine,  is  the  active  ingredient  of  a  g^reat 
variety  of  intoxicating  agents  obtained  from  fermenting  saccharine 
juices.  By  the  distillation  of  such  fluids,  followed  by  rectification 
vdth  charcoal,  and  a  final  distillation  with  quick-lime,  an^droui 
or  tsbsolute  alcohol  is  obtained.  This,  diluted  with  16  per  cent, 
of  water,  constitutes  rectified  spirit,  and  with  little  more  than  its 
weight  of  waier,  proof  tpirit,  which  differs  little  in  strength  from 
the  various  ardent  spirits  distilled  from  wine,  malt,  molasses,  or  rice, 
flavoured  and  coloured  with  burnt  sugar,  juniper  berries^  and  peat. 


■nd    known   u   fanndy,   holloiids   or   gin,    ntustj,    mm,   and 

arrack.  TUe  kbaolnte  alcohol  in  thexe  aTdent  spirita  rBiic* 
from  51  to  54  per  ceut.  Of  the  stronger  niDM  it  coostitala 
Iroa  IZ  to  IT,  of  tbe  lighter  wines  from  7  to  9,  and  of  th« 
Btroiigicr  English  malt  liqaorg  from  5  to  6  per  cent. 

Properliei. — Pure  alcohol  ia  a  coloarlaaa,  volatile  liquid  of  low 
■pedfic  gravitj  {0-796),  boiling  at  lT3°,  and  not  Iree^iiK  at  Um 
lowest  attainable  temperature.  It  ha*  a  pleaaant  odour  and 
pungent  taste,  is  ver;  inflammable,  bum*  nith  a  light-blue  fbnie, 
and  jieldF.  ns  products  of  com  bastion,  carbooic  acid  Had  nater. 

TVrfj. — a.  Wheu  burned,  it  leayea  no  stain  of  charcoal,  i.  Tbe 
products  of  oomhustion  rsnder  limC'VitUn- or  thesolotiou  of  nJtraM 
at  burjta  white  and  turbid,  c.  It  diiiolTM  oamphor.  d.  To  a 
drop  of  alcohol  add  dilute  anlphnrir  add,  and  a  drop  oTaaolatiin 
of  Uchronate  of  potoah,  and  apply  tbe  heat  of  a  ainrit-Uiiip. 
The  omnfre-rolourCKl  nolutioii  i»  dianged  to  green  by  the  liberation 
of  oiide  of  chrouiiiim,  and  the  fruity  inloiir  uf  aldchi/il  [s  ptToeivcd 
at  the  mouth  of  tbe  tube. 

L*  Orgamc  Liguidt. — The  contents  of  the  stomach  in  person 
killed  by  large  doeca  of  apiritoous  liqaors  generally  have  the  odoot 
of  the  spirit.  If  tliey  contain  any  spirit  it  may  be  separated  by 
^tillation.  If  they  have  an  aciil  reaction,  they  must  first  be 
neutralized  by  potash.  The  liquid  resulting  tram  the  distilUtim 
may  bo  identified  by  the  tests  just  enumerated  applied  as  fol- 
lows:— Dip  a  glass  rod  into  the  distilled  hquid,  and  see  if  it 
burns.  Apply  the  chrome-teat  as  above.  If  these  teats  fail, 
place  tbe  liquid  in  a  tube,  and  add  dry  carbonate  of  potash  at 
long  as  it  dissolves.  The  water  will  be  taken  op  by  the  carbonate 
of  potash,  and  the  alcohol  will  rise  to  the  snrl^.  Draw  this  off 
with  the  pipette,  nnd  repeat  the  teats. 

Alcohol  is  absorbed,  nnd  may  be  detected  by  its  odour,  and  by 
testa  applied  to  tbe  products  of  distillation  in  the  blood  and  uao- 
tioDS,  in  the  brain,  and  in  other  solid  viscera. 

E^eritaeati  on  Ammoit.—Yivva  Sir  Benjamin  Brodie'a  ex- 
periments on  rabbits  with  lai^e  quantities  of  proof  spirit,  it 
appears  that  symptoms  of  poiaoning  set  in  immediately  or  in 
a  feiv  minutes,  and  that  death  ensues  in  from  half  an  hour  to 
an  hour  and  a  quarter.  In  one  eiperiment  two  ounces  of  proof 
spirit  were  injected  into  the  stomach  of  a  rabbit,  and  the  injecttoa 
was  scarcely  completed  when  the  animal  became  perfectly  insen- 
aible.  It  appeared  dead  in  tweuty-aeven  minutea,  but  tlie  heart 
had  not  ceased  to  beat.  The  aymptoma  were  complete  inaensibiliQ', 
dilatation  of  the  pu[rils,  rapid   pulse,  laborioaa  and  i' 
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breathing,  and  slight  convnlsions.     The  lining  membrane  of  the 
stomach  bore  marks  of  acnte  inflammation. 

SYMPTOMS,  F08T-M0BTSM   AFPEARAVCES,  JLKD  TBEATXEITT. 

Symptoms. — After  a  period  varying  from  a  few  minutes  to  an 
hour  or  more,  according  to  the  quantity  and  strength  of  the  alco- 
holic liquid — a  period  during  which  there  is  often  an  agreeable 
physical  and  intellectual  excitement — the  symptoms  set  in  with 
confusion  of  thought,  headache,  giddiness,  imperfect  or  double 
vision,  indistinct  and  stammering  speech,  uncertain  and  abrupt 
movements  of  the  limbs,  and  a  tottering  and  stumbling  gait.  At 
length  the  patient  becomes  speechless,  motionless,  and  insensible, 
with  a  bloated  and  suffused  countenance,  injected  eye,  dilated  and 
fixed  pupil,  livid  lip,  and  slow  stertorous  breathing.  Recovery 
may  take  place  after  a  prolonged  sleep  attended  with  profuse 
perspiration,  or  more  abruptly  by  vomiting ;  or  death  may  occur 
after  an  interval  of  several  hours  with  symptoms  of  collapse,  in- 
dicated by  pallor  of  the  face,  cold  sweats,  quick  and  feeble  pulse^ 
involuntary  evacuations,  and  complete  relaxation  of  the  limbs. 
Very  largo  quantities  of  ardent  spirits  kill  almost  instantaneously 
by  shock.  Insensibility  either  sets  in  suddenly,  or  as  a  relapse 
aft/Cr  apparent  recovery.  Convulsions  are  among  the  occasional 
symptoms,  and  delirium  tremens  and  raging  incoherence  are 
sometimes  the  result  of  a  single  debauch. 

Diagnosis, — Alcoholic  poisoning  may  simulate  concussion  of 
the  brain,  apoplexy,  or  poisoning  by  opium.  When  a  patient  is 
seen  in  the  advanced  stages  of  alcoholic  coma,  an  absolute  diag- 
nosis is  extremely  difficult,  and,  in  some  cases,  impossible.  The 
smell  of  drink  only  indicates  that  the  person  has  been  drinking, 
not  that  the  symptoms  are  caused  by  alcohol ;  for  the  patient 
may  have  been  only  drinking  moderately,  and  yet  be  suffering 
from  cerebral  haemorrhage  or  narcotic  poisoning.  The  smell  <^ 
drink  would,  however,  indicate  the  necessity  of  resorting  to  the 
use  of  the  stomach-pump.  Hughlings  Jackson  relates  the  case 
of  a  person  who  was  supposed  to  be  intoxicated,  and  was  left  to 
sleep  it  off,  but  who  was  really  suffering  from  the  effects  of 
cerebral  heemorrhage.  As  regards  the  appearance  of  the  face 
and  the  state  of  the  pupils,  no  absolute  reliance  can  be  placed  on 
them.  Dr.  Woodman  says  that  in  alcoholic  coma  the  face  may 
be  either  flushed  or  pale,  and  the  pupils  either  contracted  or 
dilated.  These  facts  render  it  necessary  to  be  very  careful  in 
expressing  a  positive  opinion. 


Toti-morttm  Appearaneet. — llie  meat  omit 
•  deqi  crimion  or  doak;  red  colonr  of  the  Gning  n 
tlie  stflniach,  lomeUiDea  eiteniliag  npnrd*  to  the  gidkt  tai 
dowDwarils  t«  the  nmnneiicemiiiit  of  tbe  ibibII  intatinea.  In 
moaie  cues  tliere  is  dsrk  citrsTnsiitioa  onder  the  lining  tata- 
tjTHDe ;  m  othen,  tTi«r6  uv  iDflaioed  patchw ;  id  otbers,  ag>J9f 
no  msrka  of  iitflnmnution  jn  anj  put  of  the  orgso.  Conga^iB 
of  the  brain,  nnd  of  the  air-piisHiges,  are  less  oonaumt  aiipeaniiMi. 
The  alooholie  odonr  ij  pcrcepdUe  in  the  brain. 

Treatmfnt. — The  stonurh-pnmp  tboald  be  used  withoat  ddij. 
and  the  (»ld  aflunon  as  >  shock.  The  ufter-trrstiiieiit  nill  depend 
on  the  patieuf  B  atite.  If  there  is  much  oongeaCion  of  tbe  Inain, 
Uood  ma;  be  drawn  from  the  trm.  If  great  djfficoltjr  of  lireaUi- 
ing,  with  cold  surface  and  feeble  pnUe,  tbe  ticatmeot  {Htjper  to 
tqtmea  may  he  required,  nnd  in  the  Inrt  renrt,  gBlvBDism. 

Chronic  Pohotiing  Sy  AUohoL — Drunkards  suffer  trtna  fime- 
tlonal  and  orgnnic  diseases  of  all  tbe  important  organs  of  tbe 
economy  :  from  indigestion,  with  vomiting  and  purging,  through 
irritation  of  the  stomach  and  bowels  j  from  juandice,  through  irri- 
tation of  the  liver ;  from  albaminous  urine,  diabetes,  and  other 
urinary  diBordere,  through  irritation  of  the  kidney  ;  from  con- 
gestion of  the  brain,  delinmn  tremens,  and  insanity,  pandjiii, 
convalsions,  and  shaking  palsy  ;  as  tlie  effect  of  the  poison  on  the 
nervous  centres.  The  organic  diseases  indnced  by  the  prolonged 
abuse  of  spiritoous  liqaora  are  degeneration  of  the  lirer, 
kidneys,  heart,  brain,  and  spinal  cord,  scirrhns  of  tbe  rtomaeh, 
and  pulmonary  consnmption.  Dropsy  is  a  common  reanlt  of  the 
organic  difieases  of  the  drunkard. 


Several  volalilc  and  InflHmmahle  liquids  are  known  under  tht 
general  name  of  ether,  and  they  are  divided  into  tbe  three  groDps 
of  simple,  double,  and  oonipound  ethers.  The  liquid  known  oi 
ether,  ordinary,  vinic,  or  sulphuric  ether,  belongs  to  the  fint 
group,  and  is  the  poison  here  spoken  of.  It  is  the  product  of  the 
distillation  of  a  miiture  of  alcohol  and  sulphuric  acid. 

Properlin. — Pure  ether  is  a  limpid,  colourless  liquid,  highly 
volatile  and  inflammable,  ivith  a  specific  gravity  of  0-735°,  boiling 
at  95°,  and  freezing  at  about  —  21°,  It  evaporatm  witboot 
residue,  burns  nitlia  yellore  flame,  and  deposits  charcoal  on  cooled 
Burfaoes,  but  v/hen  burned  with  a  proper  proportion  of  oijgen  is 
resolved  (like  alcohol)  into  carbonic  arid  and  water.  It  yields  a 
dense,  inflammable  vapour,  which  forms  with  oiygen  or  air  in 
ccrttdn  pioportious,  BD  eiplosive  mixture.   Its  odour  ispeoetnting 
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and  characterigtic,  and  its  taste  hot  and  pungent,  bat  in  evapo- 
rnting  it  gives  a  sensation  of  cold.  It  is  sparingly  soluble  in 
water,  but  freely  in  alcohol.  It  is  also  a  powerful  solvent  of 
several  bodies,  among  others  iodine,  corrosive  sublimate,  and 
certain  of  the  alkaloids. 

TeaU, — a.  Its  characteristic  odour,  h.  Its  imperfect  com- 
bustion, leaving  a  stain  of  carbon  on  cool  surfaces,  c.  Its  partial 
solubility  in  water,  the  bulk  of  the  liquid  floating  on  the  surface. 
d.  It  has  the  same  reaction  as  alcohol  with  bichromate  of  potash 
and  sulphuric  acid. 

In  Organic  Liquids, — Ether  is  separable  from  the  contents  of 
the  stomach  by  the  same  process  of  distillation  as  alcohol. 

Experiments  on  Animals. — The  e3q)eriments  of  Orfila  show 
that  ether  produces  nearly  the  same  effect  on  animals  as  alcohol. 

SYMPTOMS,    POST-MOBTEM   APFSABAN0S8,   AJSfJ)  TBSATMENT. 

Symptoms, — Large  doses  of  liquid  ether,  such  as  several 
drachms,  give  rise  to  nearly  the  same  effects  as  alcohoL  A  stage 
of  delirious  excitement  is  followed  by  narcotic  symptoms. 

The  symptoms  which  follow  the  inhaUtion  of  the  vapour  show 
themselves  more  quickly,  and  are  more  severe  than  those  that 
follow  the  swallowing  of  an  equal  quantity  of  the  poison.  The 
first  effects  are  seen  in  quickened  pulse  and  respiration,  flushed 
face,  suffused  eye,  and  mental  excitement ;  but  if  the  inhalation 
be  continued,  the  patient  falls  into  a  state  of  stupor,  with  slow 
laborious  stertorous  breathing,  and  qmck  pulse.  The  &ce  and 
lips  are  livid,  the  surface  pale  and  cold,  Uie  pupil  dilated  and 
fixed,  the  eye  turned  upwards,  and  the  whole  voluntary  muscular 
system  relaxed.  If  the  inhalation  is  carried  on  for  a  few  minutes 
only,  these  symptoms  soon  disappear ;  but  if  it  is  continued  for 
ten  minutes,  a  quarter  of  an  hour,  or  more,  all  the  effects  are 
increased,  and  the  patient  is  roused  with  difficulty.  When  the 
effect  of  the  poison  is  complete,  sensation  is  suspended,  so  that 
long  and  difficult  operations  may  be  performed  either  without 
any  evidence  of  pain,  or  with  indications  of  suffering  which  leave 
no  recollection  behind  them.  But  the  symptoms  do  not  always 
conform  to  this  description.  The  poison  sometimes  causes  violent 
excitement;  in  other  cases,  a  state  of  incoherence;  in  others, 
ag^in,  a  troublesome  cough;  and  nausea  and  vomiting  either 
occur  during  the  inhalation,  or  they  are  among  the  symptoms  of 
recovery.  The  prolonged  inhalation  of  the  vapour  may  end 
fatally. 

Post'morlem  Appearances, — Those  due  to  poisoning  by  alcohol. 


TbtodonroTrtbcr  perceptilileia  the  contenta  of  lbe>ioiDadi,>ni  ] 

tiiraaphout  the  body.  1 

TreatHteiU.—^l'hat  of  pmaoniiig  bj  dooboL 


Chlorofono.  or  dilorofonnyl,  ie  one  of  the  large  claw  of  cbei 
rompaiiods  (inriiiecl  by  aubjlUutiug  cblorine,  bromiiie,  or  iodintftr 
tba  hjilrogen  of  tbe  aimple  or  rampoiuid  etbera.  It  is  obtaioei 
bj  dbtilUtioD  fram  a  miituTe  of  Elaked  and  cblorinated  1~ 
rectified  spirit,  and  water. 

Properlia. — Chloroform  lea  colourlem  liquid. of  hi^  irfi»ali> 
power,  and  high  ipeciflc  gravily  (l-iW),  very  volatile,  givii^  of ' 
a  denee  vqmnr,  and  bdliDg  at  142°  F.  It  baa  a  nreet  pn^Ml 
taite,  and  a  atron^  pleanant  odoor  compared  to  that  of  appld.' 
It  19  perfectly  soluble  in  nlcolioi  nnd  ether,  bot  very  sparinply  M 

neutml  r(-urtinii.  dora  not  discolour  oil  of  vitritj],  1ms  no  (nlimr  fif 
chlorine,  and  leaves  no  anpleasant  odonr  on  evaporation.  It  dii- 
■olvea  camphor,  volatile  oili,  ivhx,  resin,  caoutchouc  ^tta  perdu; 
iodine,  bromine,  inlphur,  and  pbospboroe;  and  kidic  of  tbe  alka- 
loids, among  whicb  Btrycbnia  is  tbe  moat  important.  At  a  red 
beat  its  vapour  is  resolved  into  chlorine  and  hydrochloric  add. 

Teals. — a.  lis  taste  and  odoar.  6.  Its  high  apecifie  gravity 
and  sparing  solubility  in  waler.  e.  It  is  not  easily  inflamed,  and 
bums  with  a  green  fliiine.  rf.  It  completely  dissolves  camphor, 
gutta  percha,  and  csoutthoDC  e.  It  produces  its  characterislie 
effects  on  small  animals. 

la  Organic  Mixturet.- — Liquid  chloroform  may  be  separated 
Iroin  the  contenta  of  the  stomnch  by  distillation  at  120°  P.  The 
vapour  may  be  separated  from  the  blood  and  tissues  by  tbe  lema 
process,  or  by  one  bused  on  the  fnct  tliat,  when  transmitted 
through  a  tuhe  heated  to  redness,  it  is  decomposed  ami  resolved 
into  I'lilorine.  hydrochloric  acid,  and  carbon.  The  method  of 
procedure  is  very  simple.  The  organic  matter  is  pat  into  a  flask 
with  a  narrow  tube  bent  at  rightangles.  On  heating  the  mixture 
to  B  teuipcmture  of  about  150",  the  chlcHvform  is  volatilized,  and 
on  heating  tlie  tube  with  the  dame  of  tbe  spirit-lamp,  is  decom- 
posed. The  vapours  that  issue  from  the  open  end  of  tbe  tube,  if 
received  on  paper  moistened  with  solution  of  iodide  of  potasslnm 
and  starch,  develope  the  characteristic  blue  colonr;  if  received  on 
a  glass  piste  moistened  with  a  solution  of  nitrate  of  silver,  tin 
chloride  of  silver  is  formed ;  while  moistened  litmua  paper  ia  Gnt 
reddened  and  then  bleached. 
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SYKPTOMS,   POST-KOBTSU  AFFBABAK0E8,   AND  TBXATMBKT. 

Si/mptoms, — Chloroform  whether  swallowed  or  inhaled  pro- 
daces  symptoms  resembling  those  caused  by  ether.  In  the 
former  case  it  also  caoses  symptoms  of  irritant  poisoning.  The 
inhalation  of  the  vapour  causes  at  first  a  condition  of  stupefkction, 
and  then  a  kind  of  delirium  characterized  by  shouting,  laughing, 
singing,  and  violent  struggling.  The  circulation  and  respiration 
are  quickened,  the  face  flushed,  and  the  pupils  contracted.  After 
this  stage  of  excitement  sleep  comes  on  with  muscular  prostration 
and  ansesthesia,  slow  pulse  and  respiration,  and  pale  face. 
The  muscular  relaxation  then  becomes  more  complete,  the 
aniBsthesia  more  profound,  and  reflex  excitability  is  abolished. 
The  pulse  is  slow  and  irregular,  the  respiration  stertorous,  the 
face  livid,  and  unless  the  administration  is  stopped,  death  ensues. 
The  respiration  usually  ceases  first,  while  the  heart  continues  to 
beat  a  little  longer. 

Death,  however,  in  many  cases  occurs  quite  suddenly  at  an 
early  stage  in  the  administration,  either  before  or  just  at  the 
commencement  of,  a  surgical  operation.  The  modes  of  death 
from  chloroform  inhalation  have  been  the  subject  of  much 
investigation,  and  still  require  elucidation. 

ExpeHmefds  on  AnimaU. — On  animals  chloroform  produces 
effects  similar  to  those  in  man.  Death  appears  to  result  from  its 
paralysing  effect  on  the  centres  of  respiration  or  circu- 
lation. Sometimes  the  heart  is  first  affected,  at  other  times 
the  respiration  is  the  first  to  cease.  Paralysis  of  the  heart  seems 
more  apt  to  occur  when  the  vapour  is  administered  not  sufficiently 
diluted  with  air.  It  has  been  shown  by  experiments  that  ether 
has  less  tendency  to  affect  the  heart  than  chloroform,  and  there- 
fore it  has  been  preferred  as  a  safer  ansesthetic  Sudden  death 
from  chloroform  is  probably  due  to  refiex  stoppage  of  the  heart 
through  the  vagi.  This  may  be  brought  about  by  irritation  of 
the  sensory  branches  of  the  fifth,  caused  by  the  vapour  (Hering), 
or  it  may  be  caused  by  irritation  of  sensory  nerves  when  an 
operation  is  commenced  before  reflex  excitability  is  sufficiently 
reduced  or  annihilated  (Brunton,  Richardson). 

Post-mortem  Appearances. — In  many  cases  the  appearances 
are  those  of  asphyxia.  The  odour  of  chloroform  is  perceptible  on 
opening  the  body.  It  is  especially  observable  in  the  cerebral 
ventricles.  The  heart  is  frequently  collapsed  and  flabby.  In 
cases  of  sudden  death  the  heart  may  be  found  in  a  state  of  fifttty 
degeneration.  Sometimes  babbles  of  gas  are  obaenred  in  the 
blood.    Their  exact  nature  is  not  determined.    The  post-mortem 
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■ppesrimra   arc,  llicnfure,  neitlicr  yay   linfinitii   dot   i 
duruetLTuUc. 

Fadal  J}osr. — Tb«  vapour  from  Biteea  drojia  of  ctiUmifona  bw 
proTcd  apMdily  luUil.  A  dncbm  of  liquid  clilorofonu  iwillonol 
by  ■  boj  fiiiir  ywn  old,  [iiD^eJ  fetal  in  tbrw  hmm."  Fun 
nuDote  deUil  of  tLe  BTOipliODi*  lod  poHt-iaort«iD  appoLnuHV*  it 
■  CMe  of  pfMuniog  by  repeated  daseii  of  liquid  Thlonitani, 
■mounlinj!  in  tha  Hggrc^le  tu  mare  Uion  fivu  obikw^  cooaoft. 
the  CMC  of  Dr.  Glover.  lU  ilescribed  by  Mr.  F.  J.  (iant.t  I)(*lh 
took  plaoi.  in  tbit  ilulsncc,  after  25  buan,  in  epSU  of  Jiidicitiai 
and  pemvcnng  tmlment.  Conanlt  alio  Ibe  aiAc  ehaftar  at 
chlorofonn    in    the  laat   ediliou   of  DroiU's    ■  Suigeoa't  Tide 

IVMfmnrf.— Cold  affiiuoD  u  ft  vbock,  ft>lkn«cd  lay  the  tttit 
mmt  proper  to  apiKca,  Ui(  tongue  being  dnitcii  forward  li>^-^> 

more  frw  acceaa  of  air  to   tile   windiiipe.      Blwdiug   (nm   ' 

tion  and  tirtuliilion  by  galvaiiiam  or  FarHclizniion  bave  bioi 
made,  but  a]ip(iri'Titty  Hitb  little  >iii:c(feB.  In  puiMniing  by  liqnxl 
chloroform,  tlie  treiaratnt  abould  coniiueiice  «itb  the  use  of  ibr 
iComuu'b-pump. 


Within  the  Inst  few  yf^rs,  hydrate  of  chloral,  introduced  t; 
Liebreich  as  r  hipiictic  and  nniealhetic,  has  come  into  eitennn 
uie  in  mdlicint,  and  numerouB  cases  of  accidoiital  and  luicidil 
piMioning  bave  been  roporlcd. 

Froperties. — Cliluml,  produced  by  the  action  of  oilorine  to 
alcohol,  forniB  with  niiltr  llie  hydrate  of  chloral,  which  ii  a  whiu 
cryetalline  substance,  possessing  a  peuetiuting  odour  and  a  bot 
bnmiiig  tasle.  It  ia  freely  soluble  in  water,  alcohol,  and  ether. 
Under  tbe  iufluence  of  alkalies  it  is  decomposed  into  cbloroform 
and  formic  arid.  When  its  vapour  ia  passed  throngli  a  red-bd 
tube  it  gives  tbe  same  products  as  cbloroform. 

Symplotaa. — Whi-u  cldoral  IG  given  in  medicinal  doses  it  caiu« 
in  H  few  minutes,  as  a  rule,  a  heaviness,  passing  into  profoQud 
sleep,  resembling  natural  sleep.  Sometimes,  however,  it  gi[» 
rise  to  great  excitement  and  delirium.  In  poisonous  dnes  it 
causes  sleep  of  a  mi^ro  profuuiid  characUT,  pnuing  into  coma. 
The  respirations  fall  in  number,  the  pulse  becoines  neat,  rapid. 
and  irregular.  There  is  complete  mu^uhir  prostration  uid 
anBBtheiiiii.  The  t«m|iei!iture  falls,  aud  the  extremities  become 
eold.     The  pupilsnreat  llrst contracliid  andtben  dilated.      Death 

■  Tijlor,  'Od  FoiKni.'p.  740.  t  '  Lance^'  April  13,  lataf,  p.Ui. 
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takes  place  from  cessation  of  the  respiration,  or  circulation,  or  from 
profound  narcosis,  or  in  some  cases  a  short  time  after  taking  the 
drug-,  A*om  sudden  stoppage  of  the  heart. 

Experiments  on  Animals. — Hydrate  of  chloral  produces  in 
animals  effects  similar  to  those  in  man.  In  toxic  doses  it  causes 
profound  coma  and  anaesthesia,  and  leads  to  death,  hy  paralysis  of 
the  circulation  and  respiration.  It  lowers  the  temperature  in  a 
remarkable  degree. 

Post-mortem  Appearances. — These  exhibit  nothing  character- 
istic. Uusually  there  is  congestion  of  tho  lungs  and  meninges  of 
the  brain.  The  blood  is  said  by  Richardson  to  coagulate  less 
firmly  than  usual.  The  odour  of  the  drug  may  be  perceived  in 
the  viscera. 

Fatal  Dose, — Considerable  uncertainty  exists  as  to  what  may 
be  regarded  as  a  poisonous  dose,  on  account  of  some  unexplained 
irregularity  in  the  action  of  the  drug.  A  case  is  reported  by 
Marshall  (*  Phil.  Med.  and  Surg.  Kep.,'  1871)  where  3  grains 
caused  the  death  of  a  child  a  year  old  in  10  hours.  Thirty  grains 
have  caused  alarming  symptoms  and  death  in  the  case  of  a  woman 
aged  thirty  (Fuller,  *  Lancet,'  March,  1871,  p.  226).  Reynolds 
(•  Practitioner,*  March,  1870)  relates  a  case  of  nearly  fatal 
poisoning  from  45  grains.  Watson  ('Phil.  Med.  and  Surg. 
Rep/)  gives  a  case  where  80  grains,  given  in  10-grain  doses,  over 
a  period  of  36  hours,  nearly  proved  latal.  Jolly  (•  Centralblatt  f. 
die  Med.  Wissensch.,'  1872,  p.  394,)  gives  two  fatjil  cases  of 
poisoning  by  5  grammes  (77  grains).  Both  patients  had  been  in 
the  habit  of  taking  the  same  dose  for  several  evenings  pre- 
viously, and  both  died  in  a  few  minutes  after  the  last  dose. 
On  the  other  hand,  much  larger  doses  have  been  given  without 
causing  serious  effects.  Anstie  (*  Practitioner,'  1871,  p.  127) 
relates  two  cases,  one  of  delirium  tremens,  where  160  and  180 
grains  were  given ;  and  another  of  mania,  where  120  grains  were 
given  with  the  only  effect  of  inducing  prolonged  sleep. 

For  other  cases  see  papers  by  Richardson  ('Med.  Times  and 
Gazette,'  1871) ;  Hunt  and  Watkins  ('  Brit.  Med.  Journ.,'  Feb. 
1871);  Norris  ('Lancet,'  Feb.  1871). 

Fatal  Period, — From  a  quarter  of  an  hour  to  ten  hours,  or 
more. 

Treatment. — The  treatment  is  much  the  same  as  that  of 
opium-poisoning.  Means  should  be  adopted  of  rousing  the 
patient  by  stimulants,  &c.  Artificial  respiration  may  be  neces- 
sary. The  subcutaneous  injection  of  strychnia  has  been  recom- 
mended as  an  antidote;  but  its  efficacy  has  not  been  fully 
establiahed. 
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ject,  a  large  medicinal  dose  produces  irritation  of  the  stomach 
and  howels,  with  giddiness,  headache,  and  drowsiness.  Two 
drachms  in  a  single  dose  have  killed  an  adult  in  thirty -six  hours. 
Fousel  or  Fusel  oil  (amylic  alcohol,  potato-spirit,  oil  of  grain). — 
This  liquid,  dLstinguished  hy  its  peculiar  and  disagreeable  odour, 
burning  taste,  and  irritating  vapour,  acts  as  an  inebriant,  whether 
swallowed  or  inhaled,  causing  headache,  giddiness,  and  staggering 
gait. 

Oil  of  Dippel, — This  animal  oil  is  the  product  of  the  destruc- 
tive distillation  of  hartshorn,  bones,  and  other  animal  matters. 
It  has  twice  proved  fatal  in  the  human  subject,  but  under  cir- 
cumstances which  have  prevented  a  fnll  description  being  given 
of  the  symptoms  occasioned  by  it.  Vomiting  was  present,  and, 
on  examination  of  the  body,  there  were  marks  of  irritation  of  the 
stomach  and  bowels,  and  of  strong  corrosive  action  in  the  mouth 
and  gullet. 

Coal-naphth^i. — This  result  of  the  distillation  of  coal-tar  has 
proved  fatal  to  a  boy  twelve  years  of  age.  It  was  taken  in  tho 
large  dose  of  three  ounces,  and  death  happened  in  less  than  three 
hours.  The  first  symptoms  were  those  of  intoxication  and  furiouM 
delirium,  soon  followed  by  insensibility,  stertorous  breathing,  and 
cold  skin ;  then,  after  partial  recovery,  following  vomiting,  fresh 
symptoms  of  collapse.  Four  days  after  death  the  body  was  per- 
vaded by  the  peculiar  odour  of  the  poison.* 

Carbolic  Acid — Phenol. — The  widespread  use  of  carbolic  acid 
in  medicine  and  as  a  disinfectant  has  given  rise  to  many  cases  of 
Rccidentnl  and  suicidal  poisoning  from  internal  administration,  as 
well  as  to  dangerous  or  fatal  results  from  cutaneous  absorption 
from  the  sound  skin  or  wounds  dressed  with  carbolic  acid  lotions. 
Properties. — Carbolic  acid  is  met  with  in  commerce  in  a  crude 
state  in  the  form  of  a  dark  liquid  of  a  peculiar  odour,  and  contain- 
ing a  large  proportion  of  xylic  and  cresylic  acids.  In  the  pure 
state  it  is  in  the  form  of  colourless  acicular  crystals,  which  fuse  at 
95°,  and  readily  deliquesce  on  exposure  to  the  air.  It  is  slightly 
soluble  in  water,  to  which  it  communicates  its  characteristic 
odour,  as  weU  as  in  alcohol,  ether,  and  glycerine. 

Tests, — Carbolic  acid  is  recognised  by  its  odour.  When 
concentrated  a  slip  of  deal  dipped  in  it,  and  afterwards  in  hydro- 
chloric acid,  and  exposed  to  the  light,  becomes  of  a  greenish-blue 
colour.  In  dilute  solutions  perchloride  of  iron  strikes  a  violet  blue 
colour.  A  more  delicate  test  is  the  pale  blue  colour  which  is  pro- 
duced when  the  solution  is  treated  with  a  quarter  of  its  volume 
of  liquor  ammoniss,  and  a  clot  of  chloride  of  lime  added.    This 
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TM«tiaii  ivqnlrM  A  little  time,  nnd  Ii  liutraed  bj>  be«Bng.  b 
ouvBivelj  dilate  Kilationi  (1  iii  40.000)  bromiDe  tntar  tn  una 
eaQKt  ■  ;velluwi>li  flocculBnt  precrpitate  of  tritrom/ifimal, 
wbicli,  on  bong  treated  with  Bodiam  amBlgAin,  yieldi  oil;  (bop 
of  plieuoL 

j»  Organic  JtUxfureM, — Tlicie  smell  strongly  of  pheDcd.  whiA 
can  be  diitiUed  off  on  dibtiuit  nnd  MitlnlaHon  with  sulph Brie  arid. 

S/mptoBH. — When  tbo  |xn>on  is  swallowed  it  cuium  Io^ 
ranitic  eBwtfi  nnd  a  baming  wnution  in  tbe  month,  fauoM.  nd 
stomach,  followed  rapidly-  by  vertigo  snd  a  feetinf;  of  inuaieiAi^ 
This  pa«es  into  a  ntatc  of  unconscionmeu,  stupor,  nnd  nribpK 
with  Goiuplete  moscDUr  proitrntian  and  BsaatliBBia.  sterMra* 
resi^ratiai],  raiHd  and  feeble  puUe,  and  lowering  of  the  tempealoM; 
Vomiting  is  rare,  and  oi)n*nltiotii  aie  eiceptiuoal.  UnaD;  QttH 
js  Tnnrked  oontrac^on  of  the  pnpil.  The  odour  of  tfa«  poiaen  b 
pcrcepHblP  in  tlie  seLTetioPH  of  the  noiC  nnd  iii.mtli   nnd  in  Ih' 

Puit-mortem  Appearaitcft. — The  macona  membranes  of  lie 
moutli.  a»ophagus.  and  stomach  are  pale,  corrugate,  sodden,  ud 
partially  detnclied.  and  marked  by  local  patches  of  hypertemia  or 
capillar}  liicmorrbage.  The  marks  of  tlic  Rcid  may  be  seen  on 
the  lips  and  chin.  There  is  congestion  of  the  brain  and  its  mem- 
branes, congestion  and  oidema  or  emphysema  of  the  Inngs.  sad 
congestion  of  the  abdominal  viscera.  The  heart  is  sometimea  fiiK^ 
at  other  times  empty  ;  or  the  right  side  fnll.  and  the  left  empti. 
The  blood  is  dnrk  and  aeTni. fluid,  or  only  partially  coagolslei 
Tbe  or^raoa  of  the  Ixidy  eiliale  tbe  odour  of  the  add.  Tbii  ii 
particularly  evident  in  the  subarachnoid  flnid  nnd  cerebral  ven- 
tricles. The  urine  in  tbe  bladder  is  of  a  dork  or  olive-grera 
tint,  and  lias  the  odour  of  the  acid.  The  dnrk  colour  of  tbe 
urine  is  due  to  oiidntion  products  of  carbolic  acid. 

Fatal  Dofe. — Dangeroua  symptoms  have  been  caiued  by  6  or 
7  drops  of  the  acid  (Fuller  and  I'inkhnm).  Tbe  eiact  fatal  do* 
is  not  determined.  Usually  the  quantity  swallowed  bas  been 
large  or  indefinite.  Half  an  ounce  bus  caused  death  in  50  minnCA 
(Jetfreya  and  Hninworth,  'Med.  Times  and  Garette.'  1871, 
p.  423.)  Ogston  {'  Brit.  Med.  Jonrn..'  Feb.  1871)  has  given  a 
case  of  death  in  13  hours  from  an  ounce  to  two  ounces.  Tsvlor 
(•  Phil.  Med.  Times,'  vol.  ii.  p.  284)  gives  a  case  fatal  in  from  2  to 
3  miuntes  from  a  dose  of  about  an  ounce. 

Death  has  resulted  from  cutaneous  absorption.  An  interesting 
account  of  such  efiects  is  given  by  Machln  ('  Brit.  Med.  Jonni..' 
Feb.  ISfiS),  and  by  Iloppe  Seyler  (I'liiiger's  '  Arcbiv  f.  Phyno- 
logie,''J.lW2Y 
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Fated  Period. — A  few  minutes  (Taylor),  8  hours  (Peprier), 
13  hours  (Ogston),  sixty  hours  (Zimm). 

Treatment, — The  stomach  should  be  emptied  by  emetics  or 
the  stomach-pump.  Olive  oil  has  been  recommended  as  an  anti- 
dote. Huseman  states  that  the  most  efficient  antidote  is  the 
aaocharate  of  lime^  made  by  dissolving  16  parts  of  sugar  in  40 
of  water,  and  adding  5  parts  of  caustic  lime.  After  three  days' 
digestion  the  mixture  is  to  be  evaporated.  It  is  to  be  given  in 
water  in  excess. 

Benzole  or  Benzine, — This  is  a  limpid,  colourless  liquid,  of  low 
specific  gravity  (0'85),  with  a  peculiar  and  not  unpleasant  odour, 
boiling  at  177^,  and  giving  off  a  highly  inflammable  vapour.  It 
is  not  soluble  in  water,  and  being  an  excellent  solvent  for  strychnia, 
is  used  to  separate  it  from  its  solutions.  Being  also  a  solvent  of  &ts 
and  oils,  it  is  largely  used  for  removing  greasy  stains.  Both  the 
liquid  and  its  vapour  possess  poisonous  properties. 

Nitro-benzole  (nitro-benzlne,  essence  of  mirbane). — ^This  product 
of  benzole  and  nitric  acid  is  a  thin  oily  liquid  of  a  pale  yellow 
tint,  with  a  sweet  taste,  and  an  odour  so  nearly  resembling  that 
of  bitter  almonds,  that  it  is  often  substituted  for  it  in  confec- 
tionery.    It  is  also  largely  used  under  the  above  title  of  essence 
of  mirbane,  in  perfumery.     It  is  distinguished  from  oil  of  bitter 
almonds  by  strong  sulphuric  acid,  which  gives  with  it  no  change 
of  colour,  but  with  the  oil  a  fine  crimson.     It  has  been  shown  to 
be  a  very  active  and  fatal  poison  both  by  experiments  on  animals, 
and  by  several  deaths  in  the  human  subject,  caused  by  swallowing 
the  liquid,  by  inhaling  the  vapour,  or  by  the  two  combined. 
Dr.  Letheby,  in  1863,  communicated  to  the  Royal  Society  a  very 
interesting  paper  on  poisoning  by  this  liquid  and  by  aniline,* 
from  which  we  learn  that  both  liquid  and  vapour  are  most  active 
and  energetic,  yet  insidious  poisons.      In   animals,  the  poison 
produced   either   rapid   coma,  or   paralysis  and    coma  after   a 
long  period  of  inaction.     In  the  human  subject,  the  inhalation 
of  the  diluted  vapours  (as  in  manufactori«i  of  nitro-benzlne  and 
aniline)  gives  rise  to  headache  and  drowsiness;  but  when  the 
vapour  is  less  diluted  or  the  poison  is  swallowed,  there  is  first 
drowsiness,  then,  after  a  time,  flushing  of  the  face,  a  stupid  ex- 
pression, and  an  unsteady  gait,  as  if  from  drinking,  followed  by 
imcreasing  drowsiness  and  then  by  coma,  sudden  as  in  a  fit  of 
apoplexy,  and  continuing  till  death.     From  the  taking  or  inhaling 
of  the  poison  to  the  coma  about  four  hours  elapse,  and  five  hours 

*  See  alto  the '  Pharmaceutical  Joamal,'  Aagnsi,  1868.  For  other  cases  see 
,  Centralblatt  fur  die  Med.  Wiuensch.,'  1867,  p.  736;  1868,  p.  416;  and  1872, 
p.  160. 
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Ttum  thKt  till  the  denth.  ifler  death  tliere  were  Siuhed&c« 
liHd  Ijp,  general  fulQenof  Ibc  tcsggIb,  the  blood  ereryirhenblMt 
and  fluid,  tbo  liver  of  a  purple  colour.  Dr.  Letheb;  eooelnihi 
that  eitro-btniine  and  nniliiiB  nra  poirerful  narootic  ^m^ 
eieFting  little  irrituit  aetion  on  tha  ttonuch  and  bowelij  not- 
times  Bctiog  and  killing  qDickly,  aoineUiiici  reraiicing  imctm 
fbr  B  long  time  i  that  hj  oxidatioD  and  radDcticai  nitm-bniiiiia  b 
clianged  in  t!jH  bodj  into  aniline,  and  nnillDe  (and  its  olti)  iaU 
maave  or  magenta.  Tbia  lalCer  cbange  ma;  occnr  during  life  » 
tbe  fur^ce  of  the  bod; ;  and  it  ma;  bIm  take  place  afln'  death 
The  charaoteriatic  odour  and  change  of  colour  will  grevllj  aaari 
Id  idenClfjiug  the  paiaon  as  the  canaa  of  deatli.  The  mtn- 
beolioe  ia  aeparated  b;  diatUlation  from  tbe  organic  mattM^ 
•Ugfatl;  addnlated  with  snlpfanric  nind.  For  a  tiill  descriptiv  </ 
the  niethoit  of  prcwedure  mn«ult  the  paper  in  the  •  I'hanEi- 
eeatical  Journal.' 

yilro-gli/ctriHe.—Ttiia  substnnce,  now  ranch  naed  for  blasting 
pnrpoaea,  is  a  powerful  poison.  It  canaea  great  headache,  gicldi- 
nesa,  unconsciouiDesB,  general  mnicnlar  prostration,  and  occa^oml 

It  may  be  observed  of  all  the  liquids  contained  in  this  chapt^, 
that  they  posaess  highly  oharacteristio  phjiical  propertjes,  ani 
among  tbem  an  odour  which  eoahles  tbem  to  be  eaaily  recogniMil 
in  the  ccntenla  of  the  alimentary  canal  and  tbronghont  the  bodj. 


CHAPTER  Xir. 

CONVTJLSIVES. 

NUI  VOMICA,  STRYCHNIA.  AND  BBUCIA. 

Tbb  alkaloid  strjichniii  is  the  chief  rcUts  ingradicDt  ia  several 
plaots  that  hare  the  common  propertj  of  giving  nse  to  gjmptomi 
eimiler  to  those  of  te(Biiii&  It  u  generallj  found  with  auother 
alkaloid,  bnida,  poeseesed  of  aimilar,  but  less  active,  poisonous 


Stijchnia  is  ascertained 
of  five  plants— all  na. 
tjves  of  hot  climates 
—the  9trychD08  nui 
vomica,  S.  lgnatia,S. 
lieut*,  S.  toiifm. 
and  ti.cDlubriiu.  The 
StrycliQOfl  nai  vo- 
mica grows  as  a  tree 
in  Coronuuidel,  in 
other  parts  of  India, 
and  in  Cejlon ;  the 
S.  Ignatia  in  the 
1-bilippine  IsUnds, 
also  as  a 

tient^  iu  Java,  a>  a 
large  climbing  shrub; 
tbe   S.  toiifera  is  * 

and  the  S.  .-olubrina 

man]'  parts  of  Asia. 
A  cutting  oC  tbe 
a.  nui  vomica,  with 
a  section  of  the 
ftnit  showing  the 
s«edi,  is  given  in 
fig.  1S7. 


I  be  tbe  active  poisonous  principle 


S70  Ti  vomcA. 

Th«  S.  nnx  Tomiea  yMSt  the  poiaonoai  Re«d  and  Wk  In 
tbii  nmntry  ;  tlieS.  IgnstU  prodiiretLliewed  koairn  *ii  tbr  turn  j 

oT  St.  Igiwtiiui  the  S.  IJenU  snpplin  tbe  tiark  arwliitb  n  . 
■qneooi  ratrart  emutitutes  the  opus  porxia ;  the  S.  taxtfim  ■» 
till  lately  the  reputed  Murce  of  tlio  pniKm  variuiul;  drugnatal 
M  wDonra,  iTDonU,  ooranii,  earar«.  uiil  ttcuiiiw,  uM>d  bj  it* 
ii»Ur«  of  Sonth  Ameri™  in  prepiriiig  their  poUoiiMl  iinim  ' 
Thoni  IB  now  reaton  to  beliere  that  this  poison  i>  ■  compounl  t 
ilfrived  I'roni  neveral  sources  (noiinal  and  veg^taMe).  i 

Tliere  mre  three  vi^tuble  pT«dDctiana  more  or  leaa  ooniBUn  is 
Engianii  wliich  contain  etrydinli — tlic  bean  of  ^t,  Ignathi*,  aid 
tbe  bark  und  teed*  of  llic  Strjchnoa  d<u  (umioo. 

The  itaiu  Iff  St.  IgMliiu  ne  not  oAea  mot  with  one  4  , 
miiMumi.  Th^are  tbeaeediof  the  pear-ahapaJ  (hrit  of  IImI.  i, 
Ignntia,  in  which  they  eiist  to  the  number  iir  hIioqI  tirrnt*- 
They  Viii-y  in  cizi^  fnmi  Ihnt  (if  ii  uut  t.i  tlint  .>(  -.,  liirjje  illl,A 
They  have  n  thin  broHD  oater  cost,  wiiich  is  easily  detacbnl.  and 
leaves  a  smooth,  black  sorfsce.  Tbey  aro  very  bard,  and  took 
like  Bmiill  pebbles  with  iiregnlar  rounded  outline,  and  two  ir 
three  uneijiial  flattened  surfaces.  They  contain  strychnia  in  tbt 
lan^  proportion  of  12  parts  in  1000.  and  some  brucia,  and  act 
like  nm  vomica  or  strychniB. 

The  bark  of  (lie  Sliychnoa  nnx  romica,  rorraerly  mistaken  fir 
cuB]>aria  or  angostura  Lurk,  and  named,  accordingly,  "  false  Angn- 
tura  bark,"  lias  a  very  characteristic  appearance.  It  is  qnilltd, 
or  twisted  like  dried  horn,  and  is  tbirkly  covered  with  white  pro- 
minent s)K)tB  bearii]g  some  resemblance  to  a  lichen.  It  yieldji 
light  yellow  powder  of  an  intensely  bitter  taste,  wliich  is  reddeori 
hy  nitric  acid.  It  contnins  both  strychnin  and  brui:ia,  and  acts 
in  tile  same  manner  as  the  seed  of  the  alkaloid. 

The  nni  vomica,  or  seed  of  the  S.  nux  vomica,  ia  mudi  more 
important,  and  requires  to  t>e  more  minutely  described. 


This  poiMnoua  seed  is  largely  imported  into  thia  coanti;! 
iind  a  tpirituoos  eitraot  (eitraictum  nucis  vomioe)  given  in 
the  dose  of  half  a  gmin  to  two  grains,  and  a  tincture,  cantaia- 
ing  forty-four  grains  to  the  onnoe  {dose  ten  to  twenty  mininu) 
are  in  the  British  PbBTinacopa.-ia.  The  uut  or  aeed,  as  wdl  n 
the  alkaloid  and  its  salts,  are  in  common  use  as  poiaons  for  siU 
animals,  rats,  and  vermin ;  and  thny  are  prescribed  as  medldiMfl 
in  paralytic  afl'ection^  and  in  some  otiier  diseases  to  which  the; 
would  seem  less  applicable.  In  tbe  two  yean  1837-8,  nni 
Tomica  «u  the  cause  of  death  in  three  instances. 

Tlie  aeeia,  *:Vree  \n  fe^e  \n  wjo*»b.  m*.  »a<;lo»ed   in  i  rid 
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onnge-ooloDTed  fruit  of  the  lize  snd  ilupe  of  a  large  apple. 
Tbey  are  circular  iu  outline,  and  var;  in  thickness,  and  in  site  Irom 
tliat  or  a  sbilliDg  to  tlint  of  a  florin.  Tlieir  edges  are  rounded ; 
one  sur&re  is  concave,  tfae  othifr  eonvei.  or  convei  in  the  Centre 
anil  deeply  grooved  near  the  margin  aa  in  fig.  128.  A  horitontiil 
secCton  bu  the  appenTance  shoTra  in  flg.  129.  and  a  vertical  sec- 

Fig.lSS.  fi^.l-iS. 


tioD  dIsplnjB  a  circular  central  cnvjty  and  lieart-sliapcd  embryo,  aa 
in  fig.  130.  By  iiitroducinfc  a  sharp  knife  at  the  projecting  point 
■bown  in  fig.  128,  the  seed  may  be  easily  cleft  so  na  to  Jiaptay 
the  embrvo.  The  seeds  have  an  eitemal  coating  of  light  brown 
silky  hairB,  radiatiog  from  the  centra.  They  are  so  hard  tliat 
they  can  only  be  reduced  to  powdi]r  by  rasping  or  filing.  When 
tnrncd  in  tbe  lathe  they  yield  a  white  shaving.  The  interior  of 
the  seeds  is  white  or  slate-col  oared,  and  of  a  waiy  consistence 
and  gives  a  rich  otai^  colour  with  a  drop  of  nitric  a(nd,  and 
a  preen  with  the  percbloride  of  iron. 

The  powder  of  the  seeds  has  the  colour  of  Jalnp  powder,  a 
faint  odour,  and  an  intense  and  peraiateiit  bitter  taste.  Tbe 
hrown  silky  fibres  which  ccat  the  nut  are  seen  in  large  numbers 
nnder  the  microscope,  and  am  very  distinctly  defined  when  treated 
with  a  drop  of  atrong  nitric  add.  The  watery  solution  of  the 
powder  is  rendered  pink  by  nitric  acid,  and  green  bj  the 
percbloride  of  iron.  The  powder  contains  the  alkaloids  strychnia 
and  brucia  in  union  with  strychnic  or  igasuric  acid.  The  quantity 
of  strychnia  has  been  variously  estimated  at  4  and  at  10  part*  in 
the  1000. 

The  extract  ia  readily  recogniied  by  the  rich  orange  oolonr 
imparted  by  nitric  acid,  the  lake  colour  developed  by  snlpbaric 
Bcid,  and  tbe  transient  hlue  tint  given  by  sulphnric  acid  and 
bichromate  of  potash. 

Sf/aplom: — Thoae  of  poisoning  by  strychnia  i 
some  raaea  with  irritation  of  tbe  alimentary  canal. 

Commncetnr*i  iff  Symptomt. — From  five  minutes  to  ai 
or  even  more,  aceortUng  to  the  form  in  which  it  is  given. 


■rnatmeal — ThB  poi 
afonidch-puinp  TLe  xvi 
strj-eiiiii'n. 

Tl,i,  «H,io;,,  ;,  ^       I 

de.tnywild«i,in.«l.«„d 
ii  moa]  to  insert  it  into  I 
^tly  killed;  and  in  p 
In  «  itrong  wlntion  at  t] 
powder  known  ai  "  Bnttl. 
*S  "  '°»';»»  1>7  Dr.  Letl 
^™.^"'■  ng".  and  1 
«^Uef  consirti  of  gtrych 
""wproporKonofabont 
jMveaatenofpoiMnedmo 
KJ  Other  BnimalB. 

StryehoiBintbedoMof, 
«nit«iiiinj4pr»in.tolhe, 
nuniau,  are  mdmitted  into  i 
qaenoa  of  thia  twofold  uu 
"mmal^  .Dd  M  ,  „«J!dne, 

nrfaWe  .■..tmment  In  tie  I 
rLnVt,^  ""  i™-n«li.l 
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obliqus  pUno.  When  obtained  from  >oIatloni  of  iti  mIU  bj 
addition  of  liquor  tuonioaiie,  or,  still  batter,  by  eipomre  to  ill 
vapour,  the;  preaent  under  the  leu  or  ^^  131 

microeoope    three  leadiug    fbrnu — the    r; K 

long  rectangalar  prism,  the  short  heia-       ': M 

gonnl  prism,  or  the  regular  cxitahedron.  j 

From  a  group  of  crystals  ohtaiued  bj     \_  "\j 

eipoaiug  a  drop  of    a  solution    of  the 

acetate  of  strychnia  to  the  rapour  of  aiDiDaniB,  the  fbrms  shovrn 
in  tigs.  132  iinil  133  have  been  selectod.*  The  crystals  in  Ag. 
132  are  long  four-sided  prisms,  isolated  or  in  atellite  groups,  wiUi 
a  single  octahedron  ahown  in  contact  with  one  of  the  priamt. 
Thecrystalsin  flg.  133  are  either  regalar  octahedra  or  modiScations 
of  the  same,  or  short  six -sided  prisms;  and  there  are  one  Or  two  do- 
decahedra,  rhomboidAl  and  peDtogimal,  as  well  aa  plates  of  di&erent 


forms,  and  among  them  one  of  the  deep  triangnlar  pUtea  so  com* 
mon  in  some  specimens  of  anenlooi  acid.  The  octahedra  will  here- 
ci^aised  in  the  sererul  points  of  view  In  which  they  present 
themselvea,  on  referring  t«  the  acconnl  given  of  the  crystal*  of 
arsenioua  acid  at  p.  409. 

Strychnia  hu  an  intensely  hitter  and  very  penist«nt  taite, 
which  it  stated  to  be  distinctljr  perceptible  in  solutions  containing 
one  grain  of  the  alkaloid  in  a  gallon  (70,000  grains)  of  water. 
Strychnia  is  so  insoluble  iu  water  ai  to  require  for  its  soluUon 
upward!  of  7000  times  ita  weight,  at  VS'  (one  grain  in  about 
foarteen  measured  ounces),  and  2500  times  ita  wiright  at  212°. 
Wormley  givea,  aa  the  result  of  many  experiments,  one  in  8333 
parte  of  water.  But  it  la  more  or  leas  aolnble  iu  other,  aloobol, 
*  jUetals  o(  morphia  siMlIailj  tnaltd  jlelds  priimstlc  fDmu  oolj  (fig.  Ida, 


/'™— o.  Tile  l„rm 
intense])-  bitter  laste 
f'    Tli.  nepiU.e   eir,',, 

IW  oilJ  ..lpli„ie  ii 
ma  •nlnlion  i.  „„,j^ 

■miillert  yigible  erj.,t«l  , 
»hiloporecl,iii,.OT  enam 
■nlpl.u™„i4„j     I 

£r  ""';'"■  ""-'■nJ 
■j;™,  .  Mm  1^  Bnt. 

Wto,.tb.,,it'J5' 
plraJtbe,,™eiij„l„,, 
«.  deep  TOb  bin,  eobi. 
V»r«(tent  into  tie  ,dd 

<~™«imra,tn,rteb  iS 

1  St,™'- ""''"'»' 
SedbiT  """"-"I'l 
^enintbeMDiBwaywitbl 
•  drop  uf  eti^nj^  ™l,,l,urie 
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purple  of  the  malberry ;  and  3.  The  bright  dear  red  of  the  sweet 
orange.  Of  these  colours,  when  the  reaction  is  normal,  and  the 
coloTU'-developing  substance  is  at  once  stirred  into  the  acid 
liquor,  the  first  lasts  from  half  a  minute  to  forty-five  seconds,  the 
second  colour  one,  two,  or  three  minutes,  and  the  third  for  several 
hours  or  days.  So  that  it  is  not  of  a  mere  flash  of  colour  that  we 
speak  when  describing  the  colour-tests,  but  of  a  anoeeHivc  change 
of  colour  that  can  be  deliberately  watched  and  rctdily  reoogmsed. 

These  tests  all  give  highly  satisfactory  rttolts,  but  the  most 
delicate  is  the  permanganate  of  potash.*  Sonnenschein  recom- 
mends the  sesquioxide  of  cerium  and  sulphuiic  add  as  a  teat  for 
strychnia  of  great  delicacy.  Employed  in  the  tame  manner  as  the 
above  tests  it  causes  a  beautiftil  blue,  wfaidi  passes  slowly  into 
violet,  and  finally  into  a  cherry-red,  wbidk  lasts  a  long  time 
(*  Archiv  der  Pharmacie,*  cxdii.  252). 

The  colour  tests  are  equally  applicable  to  crystalline  spots 
obtained  by  evaporating  solutions  of  the  alkaloid,  or  of  its  salts; 
and  they  react  with  the  greatest  delicacy  and  certainty  on  the 
sublimates  presently  to  be  described. 

2.  Gkilvanic  Colour  Test. — This  also  is  applicable  to  a  crystal 
or  granule  of  strychnia,  or  to  a  deposit  of  the  alkaloid  from  its 
solutions.  Place  a  drop  of  a  solution  of  strychnia  (say  one  part 
of  the  alkaloid  in  10,000,  or  even  20,000,  of  water)  into  a  cup- 
shaped  depression  in  a  piece  of  platinum  foil,  and  allow  it  to 
evaporate.  When  dry,  moisten  the  spot  with  a  drop  of  concen- 
trated sulphuric  acid.  Connect  the  foil  with  the  positive  pole  of 
a  single  cell  of  Grove's  or  Smee's  battery,  and  then  touch  the  add 
with  the  platinum  terminal  of  the  negative  pole.  In  an  instant 
the  violet  colour  will  flash  out,  and  on  removing  the  pole  from 
the  add  the  tint  will  remain.     (Letheby.) 

The  Test  of  Sublimation, — This  test  also  is  one  of  extreme 
delicacy,  succeeding  best  with  such  minute  quantities  as  the 
y^th  down  to  the  ^^^^Q^3  of  a  grain.  The  larger  quantity  will 
yield  fifteen  or  more  successive  sublimates ;  the  smaller,  at  least 
one  distinct  sublimate.  The  coarser  sublimates  from  the  larger 
quantity  will  also  yield  characteristic  secondary  sublimates.  Like 
the  colour  tests,  this  is  applicable  to  the  alkaloid  as  deposited 
from  its  solutions. 

The  mode  of  procedure  is  that  described  and  figured  at  p.  405, 
Fig.  50.    A  fragment  of  crystal,  or  a  speck  of  powder,  is  placed  on  a 

*  For  a  cftrcfhl  examination  of  the  coloor-testg  for  •trychnia,  and  reasons 
for  preferringr  the  solid  to  the  liquid  form  of  the  soluble  reageuta,  see  a  paper 
by  Dr.  Guy  in  the  *  Pharmaceutical  Journal,'  1861.  Bee  also  the  same  Journal, 
July,  1866^  for  an  InstructiTe  paper  by  Mr.  W.  Copney. 
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ablj  heated,  consiit  of  chojictoriitic  iaalated  ctyitali,  incb  M  are 
obtained  from  liquid  aolntioni  (fig.  135),  or  tUey  may  CD 
crystalline  forma  as  are  depicted  at  a  an(' 

An  Bmorphpo*  centre,  with  penni- 
form   OF  lattice- aliaped  border  ii  not 
uncommon,    and   it    may   be  itited  I 
generally  that  while  the  suhlimatea  of  I 
morpliia   (fig.  107,  p.  52S)  are  made   f 
up  of  carved  line*,  tlioe  of  strychui: 
consist  (aa  in  fig.  137)  of  line*  eithei 
straight  or  slightly  curved,  with  pa' 
rallel  feathery  lines  at  right  anglej. 

In    the    coaraer    crusts,    the  dark    I 
■pots,  or  feathered  crystals,  mentioned    [ 
at  occurring    in   the   suhlimates    of 
morphia  (p.  526),  are  often  to  be  seen  lying  on  the  slide,  or 
projecting  from   it.      They  present  snch  forms  us  are  ibown  in 


Fig.  ISB. 


The  suhllmstea  of  strychnia,   then,  as- 
sume so  many  forms*  that  they  are  not  in 
tliemselvesconclualTeof  its  presence;  but  it 
fortunalely  bnppens  that  there  is  no  farm 
that  does  not  give  with  certain   liquid   re- 
agents  results  which   prove  the   existence 
of  atrychuia  beyond  the  reach  of  doubt. 
In  the  first  place,  aa  already  stated,  the 
,    colour  tests  act  on  the  sahlimate  irith  ex- 
treme delicacy ;  so  that  to  a  small  spot  con- 
sisting of  the  m^i^^i  of  a  grun  all    these 
tests  may  be  applied  with  ease  and  c 
sulphuric  acid  being  ased,  and  the  t 
colour-producing  anbetance. 

A  second  reaction  of  like  delicacy 
is  obtained  by  touchinj;  some  por- 
tion of  the  sublimate  which  hap- 
pens lo  present  the  leoit  charac- 
teristic appearance  with  a  minimum 
drop  of  an  agneoos  solution  of 
carbazotic  acid  (t^q).  Immediately, 
or  in  a  few  seconds  or  minntes, 
small  roDud  greenish  brown  spots 
■bow  themselves,  which  spread  and  oAen  ooaleeoe,  and  become  I 

*  e*t  th«t  foriDs  dmrtbed  snd  lUiutnt>id  in  ■  psper  ts 
■  ■BHtlniorihsIloj'allllcroswpla)  SooletT,Oct  UeT,  sad 
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or  Urge  aeOioa  at  a  nwD  w- 
eie.  This  it  a  nn  r.inB.  ai 
an  emiiwatlj  cbanctoMl 
TOUtioD :  and  it  is  oik  wUd 
1  pnipom  with  conHdena  « 
a  tnt  (or  strychiiia  both  te 
licatc  and  sale,  and  prvialii 
peculiar  to  tfaia  alltaloid.  K 
not  pecaliar,  it  ia  oerteintok* 
■harcd  with   rtn    few  Mte 
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IjDth  delicate  Bnd  of  ntiiform  occntreni'e,  in  thnt  with  the  tricLi-i- 

mate  of  potaali.       An   aqueous  iwlntion   of    this    substaitcc  -l- 

(whicli,  wlieu  dry,  dispUja  tJir  deii- 

Fig. !«.  ^^(^   arborescent    form    deiHCt«]  ■ 

^  <0        ■  A    ^8-  102.  p.  519J  often   iiuunuv 

VJl  1     I'  ",    ou«lj>  alwuji  speeilUy,  deTelnpes  io- 

\j  /      '''*^  yellow  plntos,  generally  t/foit 

r     jit.,rj-  ^j.   oblong,  or    groups    anch    u  "i 

ahoniiinlig.  112. 

'lluB  reaction,  too,  is  eitlier  pecdis 
to  strydiiiia,  or  likely  to  be  shiml 
witb  YBTj  few  other  mtHtUKa.* 
_^_  ^.  — «  Tiiese  rtatementg,  thoogh  dbJi 
^^^^^S^hAA  "'ith  caution  and  reserve,  are  tiem- 
9€9^W  HiV^    tholfM  founded   on  eiperimeot*  (in 

Borne  initances  often  repeated)  « 
n  Inrge  number  of  alkaluidg  anil  analogous  active  prindpld- 
But  it  aliould  be  bome  in  mind  that  the  ntblioiata  <^ 
the  alliidoida  mnst  needs  resemble  tboae  of  the  iocagaiuc 
poisons  as  well  na  crystals  deposited  fVoui  eolutiona,  in  being  nb- 
ject  to  great  variety  of  fi>rtD,  ub  well  lU  to  success  and  failure.  IE 
should  alio  be  undcratood  thut  tbe  evidence  of  the  presence  of 
poisooB  is  alwaye  cumulutive,  aiid  that  objeeticau  may  be  msdi 
to  almost  every  reaction  if  taken  by  itself. 
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In  the  case  of  this  test  of  sublimation,  the  endenoe  woald  be 
of  this  kind.  A  speck  of  a  white  powder  or  crystal  believed  to 
be  strychnia,  or  a  minute  deposit  from  a  solution  in  chloroform  or 
benzole,  or  from  a  solution  of  a  salt  of  strychnia  neutralized  by 
the  vapours  of  ammonia,  is  sublimed  in  the  manner  described  at 
p.  407.  The  temperature  of  the  thermometer  rises  gradually 
beyond  200°,  212°,  240°,  and  280°,  at  which  corrosive  sublimate, 
caiitharidine,  calomel,  and  arsenious  acid,  respectively  sublime; 
and  beyond  the  melting  point  of  the  other  poisonous  alkaloids, 
till  at  or  about  345°  it  yields  a  sublimate  or  sublimates,  melts 
at  430°  and  still  yields  sublimates  till  at  length  it  is  exhausted 
and  reduced  to  a  charcoal  spot.  Now  all  the  alkaloids,  and 
analogous  active  principles,  Uquefy  and  sublime,  and  leave  a 
deposit  of  carbon ;  but  no  other  among  the  poisonous  alkaloids 
answers  in  any  degree  to  the  description  now  given  except 
morphia.  But  this  substance  under  experiment  yields  the  white 
spotted  sublimate  described,  and  depicted  in  fig.  134,  and  in  this 
again,  corresponds  with  either  strychnia  or  morphia ;  and,  when 
examined  by  the  microscope,  shows  the  ci^stalline  forms  that 
belong  rather  to  the  former  than  to  the  latter.  If  now  we 
submit  the  sublimate  to  the  colour  tests  for  strychnia,  it  displays 
the  typical  succession  of  colours :  and  if  the  slightest  doubt  or 
misgiving  could  remun,  there  would  still  be  in  reserve  the  remark- 
able, and  probably  quite  characteristic,  reactions  with  carbazotic 
acid  and  bichromate  of  potash. 

2.  In  Solution, 

The  process  for  extracting  strychnia  from  organic  mixtures 
presents  the  poison  not  as  an  aqueous  solution,  but  dissolved  in 
ether,  benzole,  or  chloroform.  The  strychnia  so  held  in  solution 
is  allowed  to  deposit  itself  on  a  glass  disk  or  slide,  examined  by 
the  microscope,  and  then  snbmitted  to  the  action  of  the  various 
tests.  If  one  or  more  of  these  deposits  be  treated  with  dilute 
acetic  acid,  a  soluble  acetate  of  strychnia  is  formed  to  which  the 
liquid  tests  may  be  applied.  Assuming  this  procedure  to  be 
adopted,  the  form  of  the  deposits  from  the  solutions  of  strychnia 
in  ether,  benzole,  and  chloroform  will  first  be  described,  and  then 
the  effect  of  certain  chemical  tests  on  the  solution. 

Strychnia  in  ether,  benzole,  and  chloroform, — a.  In  ether. 
This  crystalline  deposit  usually  assumes  dendritic  forms ;  but  it 
may  contain  octahedra  and  four-sided  prisms,  b.  In  benzole. 
The  solution  of  strychnia  in  benzole  sometimes  leaves  on  evapo- 
ration crystals  of  gpreat  brilliancy,  distinctness,  and  permanence^ 
The  short  six-nded  prism  is  the  prevailing  form  \  \s^  \x>aiSiXsSiaA 
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(j. — Several  tlii;nik'iil  roigeats  have  bos 
for  etrychain ;  of  wliicb  sodig,  as  the  kJb- 
CioD  of   iodine  nnd  iodide  of   potassiam  u^ 
tannic  ncid,  nro  teal*  for  the    alkalmd*  B  i 
clsBS,   otliera  mfficieotly  characteristic  to  ilt- 
upeviol  notice. 

Tlie  acetate  of  strjchniit  itself,  to  a  was 

ion  of  nliich  tbe   Ceeta    are    itnppased  I' 

he   apiplied,  crj'atalliMS      in  tiifu    of    Dwdta 

(fis.  x«). 

Z.  CarbaioUe  acid,  a.  solution  of  whicb  d 
\^  liiu  been  already  dcacribed  as  a  delicate  ioi 
of  tlie  atrychnia-Buhliniato,  is  equally  sppljf- 
able  to  tbe  solutions  of  i(a  salt*.  A 
drop  of  tUia  rengent  added  to  a  dm 
of  tlio  solution  first  occa^ons  an  almn- 
dant  gelatinous  deposit,  which  pa- 
dually  gives  place  to  curved  ctyrtsfe 
wBving  in  tW  liqaid,  like  tufts  of 
grass,  and  presenting  when  dried  tlie 
curved,  and  often  delicately  featbimi 
forms  of  fig.  145. 

3.  A  solution  of  cornm'r^  #«i7igiiU/ 
raoses  an  sbnndaTit  white  prwipitalt, 
huracteriBtic  erjatalliue  form  dejMcWJ 


which  Kssiimea  the  liighlj  chi 
ji  fig.  146. 
Of  other  reagents  it  mnj-  be  observed  that  there 


10  alkaloid 


:r:^£9V- 


PHTSIOLOGICAL  TEST. 


581 


Fig.  146. 


which  yields  so  many  well-mRrked  reactions  with  the  many  tests 
that    have    at  different   times  been  recom- 
mended.* 

As  the  tests  for  strychnia  are  also  tests  for 
the  alkaloids  and  analogous  active  principles, 
it  may  be  well  to  state  what  these  tests  are. 
Those  usually  named  as  indicating  the  pre- 
sence of  an  alkaloid  by  throwing  down  a  pre- 
cipitate from  its  solution,  are — tannic  acid, 
the  iodo-iodide  and  iodo-hydrargyrate  of  po- 
tassium, and  the  phospho-molybdate  and 
nitro-prusside  of  sodium.  The  sulphocyanide,  chromate  and 
bichromate,  ferrocyanide  and  ferricyanide  of  potassium;  the 
chloride  of  mercury  (corrosive  sublimate),  the  terchloride  of  gold, 
and  the  bichloride  of  platinum,  with  the  sesquichloride  of  iron ;  also 
bromine  in  bromohydric  acid,  are  largely  used  by  those  who  endea- 
vour to  distinguish  the  alkaloids,  and  their  analogues,  the 
glucosides,  by  liquid  reactions. 

With  solutions  of  the  salts  of  strychnia  these  reagents,  without 
exception,  yield  distinct  precipitates,  most  of  which  assume,  either 
instantaneously  or  speedily,  crystalline  forms.  Sometimes  the 
crystals  show  themselves  as  the  first  effect  of  the  contact  of  the 
two  liquids ;  but  sometimes  they  are  developed  out  of  flooculent 
or  gelatinous  masses. 

All  these  reactions  of  strychnia,  as  of  the  other  alkaloids,  may 
be  studied  with  advantage  in  single  drops  of  their  solutions  placed 
on  glass  slides  or  disks,  and  touched  with  smaller  drops  of  the 
reagents : — a  simple  and  delicate  method  which  ought  to  super- 
sede the  coarser  procedure  of  the  test-tube ;  and  which  has  the 
obvious  advantage  over  it,  of  presenting  every  change  of  form 
and  colour  in  a  state  suitable  for  microscopic  examination. 

In  applying  the  foregoing  tests  it  should  be  borne  in  mind  that 
the  crystalline  forms  described  or  depicted  arc  not  uniform  in 
their  occurrence;  and  that  differences  in  temperature,  in  the 
strength  of  the  solution  of  strychnia,  and  in  the  strength  and 
purity  of  the  reagents,  as  well  as  in  the  quantity  of  the  reagent 
left  unexpended,  give  rise  to  modifications  in  the  forms  of  the 
crystals.-}' 

The  Phygiological  Test. — This  name  has  been  given  to  a  test 
first  proposed  by  the  late  Dr.  Marshall  Hall,  who  directed  that 

*  Befer  to  papers  by  Dr.  Letheby  in  *  I^mcet,'  Jane  28  and  July  12,  1856, 
and  to  Worm1e>'s  '  Micro-CbeiniBti7  of  Poipons.' 

t  it  may  be  worthy  of  note,  at  bearing  on  this  sabject,  tkat  the  depth  of  a 
drop  of  liqoid  may  determine  the  form  of  the  oryataui  deposited  by  it. 
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fngi  recsnti;  taken  fttna  a  pond  ihaalil   be  cbowsi  tlul 

sidn  ahcmM  be  drieil  with  blotting-paper  j  and  tliat  the  liquid  If 
be  tnted,  bnng  a  stroag  Bolutinii  of  a  Bait  of  Mryclinil,  ibaM 
be  droppeil  oa  the  hack.  In  b  ibort  time  tbe  frag  tka 
traited  became  afteoted  with  tetamud  or  epilepUiid  cpam  * 
eonvnltions.  He  fbund  that  tbis  test  ounld  detect  u  ma^  t 
quantity  aa  the  i^nj^tb  gnin  of  the  poaaa ;  and  bo  tbongtit  tW 
if  inserted  under  the  skin,  or  injected  into  the  (rtronacb,  a  iS 
len  quantity  might  be  detected.  Tbe  delicacy  and  eolainlj  tf 
tbla  t«gt  hare  becu  fiilly  con<iniicd  by  Dr.  Jofan  TraiU,*  Pt. 
George  Barley.  Dr.  Wormley.  and  otbera.  Dr.  Wonnleyt  gi"« 
ftQ  account  of  ume  experiaientB  od  a  HmsU  apectes  of  fn^  (ikt 
Bftna  baleaoa),  from  which  it  appean  Umtwben  a  aolntinrf 
itrjdiiiia  WM  iotndnoed  into  tbe  itoms^  qoantitiM  of  ihtjAat 
ma«b  IcM  than  j^j^iytb  giuin  produced  duMetenatic  aflbeta. 

The  experiment  ii  beat  perlbnned  in  a  Powell's  (IbI  Bpwimrn 
glass.  The  btllr  of  the  frog  being  towapcla  the  flnt  sarta« ; 
the  opening  is  cloBcd  with  h  cork  perforated  to  ullow  the  pasas' 
of  a  pipette  and  glass  rod.  'i1io  skin  of  the  frog  shoulcl  hi 
dried  before  it  ia  introduced  into  the  vesaeL  Apply  a  ilrop  cr 
two  of  a  solution  of  one  of  the  salts  of  strychnia,  or  a  solutioo  in 
alcohol  of  the  slkuloid  itself,  by  Ibe  point  of  the  pipelle  to  tlie 
skin  of  the  back.  Tn  «  period  of  time  varying  from  one  or  loo 
minutes  to  a  qnarier  of  uti  lionr  or  mort',  the  cLarscterislic  t«taiu 
ocinvulriani  viU  Ebow  themselrei,  end  will  recur  every  time  Ibc 
glass  is  shaken,  or  the  frog  toiiebed  with  the  glaa  rod.  In  niui 
cases  the  frog  otters  a  shriek  or  cry  cipressive  of  pain,  Wbm 
the  dose  is  large,  the  symptoms  show  themsclTCg  almost  imme- 
diately, and  death  takes  place  in  a  few  mmutes.  When  the  dtae 
is  smaller,  the  symptoms  come  on  nfter  an  interval  of  a  quirler 
of  an  hour  or  half  an  hour,  and  the  animal  may  recover.  The 
characteristic  symptom  is  generally  ushered  in  by  a  state  id 
evident  distress,  with  panting  respiration  and  protruding  eye. 

3,  In  Organic  StJufancei. 
Tbe  process  best  adapted  to  the  detection  of  strychnia  in  tfat 
contents  of  the  etomach,  or  in  the  animal  Suids  and  tircoes,  it 
that  originally  recommended  hy  Stas,  hut  since  modified  by 
the  sabstiluUon  of  hydrochloric  acid  for  tartaric  acid,  and  of 
chloroforiD  or  benzole  for  ether.  The  organic  matters  are  first 
digested  with  about  a  tenth  part  of  their  bulk  of  bydrocbloric  add 
over  a  watcr.batb,  till  they  are  reduced  to  a  fluid  state.     Tbil 

t  '  Chcinical  Ke*),'  April  i».  1860. 
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liquid  is  tben  filtered,  and  the  substance  remaining  on  the  filter 
washed  with  distilled  water  so  long  as  it  has  an  acid  reaction,  the 
washings  being  added  to  the  filtrate.  The  liquid  is  then  to  be 
gomewhat  concentrated  by  evaporation,  and  carbonate  of  soda  is 
to  be  added  in  slight  excess.  The  liquid  is  now  to  be  strongly 
shaken  for  several  minutes  in  a  bottle  or  long  tube  with  about 
half  an  ounce  of  chloroform  (Messrs.  Bodgers  and  Girdwood)  or 
with  benzole  (Professor  Bloxam).  The  chloroform  having  been 
allowed  to  subside,  or  the  benzole  to  collect  on  the  surface,  is 
drawn  off  by  a  pipette,  transferred  to  an  evaporating  basin,  and 
expelled  over  a  water-bath.  If  the  residue  left  in  the  basin  is 
free  from  colour,  it  may  be  at  once  tested  for  strychnia ;  but  if 
not,  it  must  be  moistened  with  concentrated  sulphuric  acid,  and 
exposed  for  some  hours  to  the  temperature  of  a  water-bath,  by 
which  procedure  all  organic  matter  except  the  strychnia  is 
destroyed.  The  charred  mass  is  then  treated  with  water,  and 
the  solution  filtered  to  separate  the  carbon.  Ammonia  is  added 
to  excess,  and  the  solution  again  shaken  with  about  a  drachm  of 
chloroform.  If  on  evaporating  a  small  portion  of  this  chloroform 
solution,  and  acting  on  the  residue  with  strong  sulphuric  acid,  any 
charring  takes  place,  the  same  process  must  be  repeated.  The 
chloroform  solution  ultimately  obtained  affords  strychnia  suf- 
ficiently pure  for  the  application  of  the  tests.  The  colour  tests 
may  be  appUed  to  the  deposit  left  on  the  porcelain  slab  after 
evaporation;  the  deposit  on  glass  may  be  examined  under  the 
microscope;  a  solution  of  the  deposited  matter  in  dilute  acetic 
add  may  be  examined  by  the  several  tests  just  described ;  and  if 
the  deposit  is  at  all  considerable  (say  the  thousandth  of  a  grain) 
it  may  be  sublimed.  By  this  process  very  satisfactory  results  are 
obtained.* 

In  a  medico-legal  case  examined  by  Professor  Bloxam,  he 
substituted  benzole  for  chloroform,  and  obtained  beautiful  crys- 
talline forms  similar  to  those  described  at  p.  579  as  characterizing 
the  deposit  from  a  solution  of  strychnia  in  benzole.  Benzole, 
though  a  less  perfect  solvent  than  chloroform,  has  the  twofold 
advantage  of  being  lighter  than  water,  and  leaving  a  crystalline 
deposit  of  a  more  marked  character. 

Strychnia  has  now  been  detected  in  the  contents  of  the  alimen- 
tary canal,  iu  the  muscles  and  viscera,  and  in  the  blood  and 
urine.  Gay  (<  Centralblatt  f.  die  Med.  Wissensch.,'  1867,  p.  49) 
has  been  able  to  detect  it  in  the  pons  Varolii,  medulla  oblongata^ 

*  See  the  partiealan  of  an  snalyiis  br  Dr.  Letheby.  in  a  case  of  poisoninff 
by  strycbnis,  in  the '  Chemical  Vewn,  September  29,  1860,  and  'Br.  Me<L 
Journal,'  Angost  4, 1660,in  which  a  similar  process  was  adopted. 
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on  both  sides;  the  blood  in  all  other  parts  of  the  body  WM  liquid, 
and  dark  coloured.* 

Nearly  all  animals  are  affected  by  strychnia  in  a  mmilar  manner. 
Some  birds,  and  particularly  hens,  are  less  susceptible  to  its 
action ;  and  a  species  of  sloth  (Choloepus  Hoffmannii)  seems  to  be 
little  affected  by  it  (Peters,  in  Reichert  and  Da  Bois-Reymond's 
'Archiv,'  1868,  p.  755).  It  is  said  that  some  monkeys  enjoy 
immunity  from  the  poisonous  effects  of  strychnia. 

Frogs,  as  has  been  stated,  are  very  sensitive  to  the  action  of 
strychnia ;  hence  they  are  commonly  used  as  delicate  physiological 
reagents. 

Strychnia  specially  affects  the  spinal  cord,  the  reflex  excita- 
bility of  which  it  enormously  increases.  To  this  is  to  be  attri- 
buted the  excitation  of  the  tetanic  spasms  on  the  slightest  sensory 
impression.  It  also  seems  to  stimulate  the  vaso-motor  centre, 
causing  contraction  of  the  vessels  and  increased  blood  pressure. 
Death  is  the  result  either  of  asphyxia  from  the  fixation  of  the 
muscles  of  the  chest  and  interference  with  respiration,  or  of  the 
exhaustion  of  the  nerve  centres  from  excessive  activity. 

Drs.  Crom  Brown  and  Eraser  have  shown  that  the  action  of 
strychnia  is  entirely  altered  when  it  is  converted  into  ethyl  and 
methyl  substitution  compounds.  These  cause  general  muscular 
paralysis  by  specifically  acting  on  the  ends  of  the  motor  nerves, 
and  produce  exactly  the  same  effect  as  curara. 

SYMPTOMS,   POST-MOBTEM   APFEABAITCSS,  AND   TSXATMSNT. 

Symptoms, — In  a  few  minutes  to  an  hour  or  more  after 
swallowing  a  substance  which,  if  in  solution,  would  have  a  hot 
and  intensely  bitter  taste,  the  symptoms  of  poisoning  set  in  with 
a  feeling  of  suffocation  and  complaint  of  want  of  air.  These  feel- 
ings are  soon  followed  by  twitchings  of  the  muscles,  with  cramps 
and  jerking  movements  of  the  head  and  limbs,  which  shortly 
become  heightened  into  tetanic  convulsions.  The  arms  are  flexed 
and  tightly  drawn  across  the  chest,  the  legs  forcibly  extended  and 
widely  separated,  and  the  feet  often  turned  either  inwards  or 
outwards,  the  head  bent  back,  and  the  whole  body  arched  so  as 
to  rest  on  the  head  and  heels  {ppiathotonos).  The  muscles  of  the 
abdomen  are  rigidly  contracted,  respiration  is  suspended,  the  pulse 
is  very  rapid,  the  face  is  livid  and  congested,  the  pupil  (in  the  fit) 
is  usually  dilated,  the  eyes  prominent  and  staring,  and  the  features 

*  For  an  account  of  this  experiment  on  animals,  and  a  collection  of  several 
cases  In  the  haman  sal]iiect,  irlth  an  examination  of  the  case  of  Palmer,  see 
Dr.  Taylor's  fisiay,  reprinted  from  the  'Gay's  Hospital  Beports.' 
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dnwn  'acta  «  grin  (the  rinu  ntrdoitinw).  Hie  p«Iicnt  iimnJiii 
of  H  choking  wnsatloa,  Hud  of  thirat  Kod  ilij  iii'i  of  Ute  ttaot! 
but  the  efTori  to  drink  rrflcn  occasiona  ri^d  tpmitu  of  tlie  onrf* 
oftheJHV.  Sainetimca  them  »  foamiiig  at  Uie  nHntli,  ■dJ  A* 
froth  may  be  tinged  with  blood.  All«r  tb«  «ji— nf  hare  li 
fbr  oiie  or  two  aiiiin(«*  tber«  i«  ■  ebort  Tetoiauon,  and  t^o  pil 
liee  eihandcd,  aiid  bathed  in  sweat,  and  ablo  la  cotv^th 
BWidlow  ;  Tor  the  jaw  la  not  alnaya  fixed,  even  iu  the  fit. 
fita  tometimea  return  withoat  appu'ent  csnve;  bat  tiiet  nay  ^ 
brought  on  by  the  dighteat  taoch,  or  the  Icaat  eCbrt.  Tban*! 
U  generally  unafft«ted  till  tnn-arde  the  intal  t«niiuutk«i,  wl 
miy  even  continue  dear  Ui  the  last.  The  patient  ti  ftnatD; 
qnite  coDsdaaa  of  hia  dai^er,  (md  aware  of  the  appnarb  of  tb 
fits,  which  he  BimauDoes  by  icrfama  or  ahriefc^  oi  by  dOiBftt 
that  "they  are  coming,-"  and  he  often  aaka  to  b«  hdd.  uiw A 
or  tunieil  over.  Townnls  tlw  fatal  temii nation,  the  fit*  Iwna 
more  freiiuent  and  eevire.  and  the  |)iilient  dies  eiluiu.-I.d.  if 
autfooat^d,  in  moat  ca^iea  within  two  boura  of  the  connnencAiiAi 
of  the  symptoma.  If  a  patient  aiirvive  that  period  tbore  watt 
be  fair  hope,  but  no  certainty,  of  reoorery. 

The  poH'marlem  appeamncet  are  not  bigbly  i^araetet^x. 
DOT  are  they  unifnrm.  As  a  general  rule,  the  body  would  um 
to  be  relaxed  at  the  time  of  deuth ;  bnt  it  stifiena  loon  atlenmdt 
and  remains  ri^d  for  a  long  time.  The  bands  axe  wa^ 
clenched,  and  the  feet  nrclied.  or  tumod  inwards.  In  nn 
cases  the  body  Tetiine  the  poatnre  of  the  last  fatal  Epann.  Tha< 
is  nsnally  some  liiidity  about  the  f^iee,  trunk,  and  limfaa.  " 
expression  of  tlie  countenance  is  sometimes  qiiitf  nataril. 
internal  appennuicss  consist  in  congestion  of  the  bnin  and  sjiai 
cord,  of  the  lunga  and  nir-pnsniges,  and  eomctimca  of  tbe  ntBoiO' 
membrane  of  the  fltomanh.  In  some  cases  the  heart  is  coDtTacIfd 
and  all  its  cnvitiea  empty;  in  otbera  the  right  side  is  full  ol 
blood.  The  blood  throngliout  the  body  is  black  and  fluid.  Tlw 
unnary  bladder  is  empty. 

The  Ireatmenf  consints  in  the  prompt  eTBCDation  of  tlw  itet 
by  emetics  or  (if  practicable)  the  stomBch-pump,  and  then  in  tltf 
adminietratioD  of  chlorofurm,  as  liquid  or  by  infaalation,  fa-  tl'' 
relief  of  the  pain  and  to  allay  the  spasms.  Tannic  add,  stron; 
green  tea  ns  containing  tnnntn,  and  solution  of  iodine  in  iodideol 
poCasnun,  hare  been  recomniended  as  precipitating  the  poian. 
and  animal  charcoal  as  absorbing  it.  Chloral  liydrate  has  bin 
employed  with  apparent  success  as  an  antidote,  and  may  be  izKtr 
The  extract  of  Calabar  bean  bns  some  claim  to  be  regarded  as 
BQCpeasfti\   iihj Biological  antidote.     Nicotine,  nmia,  and  conifs. 
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also  been  suggested,  bat  their  efficacy  requires  to  be  more 
erified.  In  regard  to  curara,  it  may  be  said  that  it  can 
ucoeed  in  preventing  the  tetanic  spasms  by  paralysing  the 
».  Hence  the  effect  would  be  a  double  poisoning  instead 
antidotal  action.  Combined  with  artificial  respiration, 
er,  the  treatment  with  cnrara  has  mucli  to  recommend  it. 
dal  respiration  alone  has  been  found  efficacious  in  animals 
ube  and  Rosenthal.  The  bromide  of  potassium  has  been 
mended  as  allaying  reflex  excitability. 
tmencement  of  Symptoms, — From  five  minutes  to  an  hour 

re.     In  one  case,  three  minutes;  in  another  two  hours  and 

• 

t 

■al  Period. — Shortest,  ten  minutes;  longest,  six  hours. 
'al  Dose, — A  quarter  of  a  grain  of  strychnia  may  destroy 
)ut  patients  have  survived  doses  of  twenty  grains  or  more. 
ignosis, — It  will  be  seen  that  the  symptoms  of  poisoning  by 
nia  are  closely  allied  to  those  of  the  disease  known  as 
18  or  locked-jaw.  In  poisoning  by  strychnia,  as  in  tetanus, 
are  violent  paroxysms  of  rigid  convulsion,  with  intense 
ng ;  and  in  both  the  mind  is  little  if  at  all  affected ;  and 
it  does  suffer,  it  is  apparently  as  the  result  of  the  exquisite 
e  the  patient  has  undergone. 

3  differences  between  the  disease,  tetanus,  and  poisoning  by 
mia,  are  well  marked.  In  this  country,  and  in  temperate 
es,  tetanus  is  rare,  except  as  the  consequence  of  a  wound  or 
I  mechanical  injury.  In  tetanus  the  symptoms  are  at  first 
*e,  and  develope  themselves  g^radually:  in  poisoning  by 
mia  they  are  strongly  marked  at  the  onset,  and  attain  their 
evelopment  in  a  few  minutes.  Tetanus  begins  with  diffi- 
of  swallowing,  and  stiffness  of  the  jaws  and  neck,  the 
,  legs,  and  arms  being  attacked  in  succession.  In  poisoning 
ychnia,  all,  or  nearly  all,  the  voluntary  muscles  are  attacked 
8  same  time;  and  the  muscles  of  the  jaw  are  not  only 
Fected  first,  but  sometimes  wholly  escape,  or  are  violently 
icted  only  during  efforts  to  swallow.  In  tetanus,  opistho- 
does  not  occur  till  after  some  hours  or  days :  in  poisoning 
rychnia,  it  is  among  the  early  symptoms.  In  tetanus,  the 
;om8  undergo  abatement,  but  there  is  no  perfect  inter- 
in  :  in  poisoning  by  strychnia,  there  are  intervals  of  com- 
intermission.  In  tetanus  the  patient  dies  after  the  lapse 
eral  hours  or  days,  or  recovers  slowly  after  several  days 
eks :  in  poisoning  by  strychnia  death  happens  in  from  less 
a  quarter  of  an  hour  to  less  than  three  hours  after  the 

*  Wormley, '  Hicro-Cbemistry  of  Poisons,'  p.  638. 
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Snt  appeaTSDCe  of  the  ijmptom*  (dtath  alUr  foch  ■  pMiol  ■ 
ax  boon  being  very  nre),  or  the  patlmt  rooorcn  is  ■  Inr  ion 
TataDnt  brought  on  fav  direct  iigniy  to  the  BarTom  Mntni  k^ 
timet  dotmyt  life  in  ■  few  bom*. 

The  tetanni  oocsaioiied  fa;  itiydiiuK  u  diatangiadtad  bi»  tW 
which  oocnn  in  the  coane  of  poimung  b;  other  tabtttae»,  bd- 
tant  or  narcotic,  inumneh  u  in  the  former  OMa  it  eODrtintH  tt< 
one  symptom,  while  in  th«  latter  it  oocnra  after  other  ^nfMei 
of  poiaiming  have  thown  themielvea  j  or  it  u  mixed  op  wilhtt^ 
To  this  rate,  however,  it  ii  poauble  tb«t  the  aalta  of  incite  ■ 
oertain  caaet.  may  forni  ■□  eieeption.     (See  p.  6SS.) 

The  telanic  coDTnluoDi  of  hjratcric  and  epileptic  aenam  M 
nmilarly  diitiDgoiihed  from  the  tetanoa  of  atrydiiiia-piaMiiC 
by  fbrmiug  only  a  part  of  the  fit.  These  Mnsnre^  monoret,  >>■ 
not  in  tbemMlvea  IktaL  Death  from  hysteria  ia  Dnknown,  irf  ^ 
very  rarely  followi  immediately  or  apeedilj  on  an  epilqjtii.  Mi"'' 
Then)  i>  a  marked  diSbrmce,  abo,  in  the  character  of  the  aaTiI' 
nve  movementa.  Strychnia  prndacM  a  rigrid  tremor,  maktiit! 
eontiniioaa  throughout  the  paroiyim ;  whereaa  in  ejRleptie,  t^ 
leptiform,  or  byaterio  cODTnldoni,  the  mtuclea  are  Matttif 
relaied  and  contnicted.  lu  a  word,  the  tetanic  paioi;^  * 
diitinguisbed  by  unifomi  riffid  fremar,  the  efuleptic  or  hnlai 
fitby;oc«io/ioa. 


Fig  H? 


Thia  alkaloid  dcrivea  its  importance  from  being  aeaodalad  <iA 

strychnia  in  the  wed  and  barli  of  nox  vomica,  and  in  St.  IgfOti 

bean.     It  baa  tlie  same  poiionoui  properties  a*  strycboii,  W 

in  B  lea*  d^ree,  varioualy  estimated  at  a  aixth  or  a  twelfth. 

Properiiet. — Umda  is  usually  found  aa  a  white  powda;  W 

it  is  readily  crystallised  in  D«e^ 

or  four-aided  priama.   When  llini*i 

down  by  ammonia  frtnn  a  iolati* 

of  the  acetate  it  presents  itadf  a 

long  crossed    needlea,    or  in  tnlU 

aa  in  fig.  147.     Both  forma  are  ^ 

tained  from   the  nme  aolniim  In 

the  same  reagent  at  the  same  use  l 

the  needles   from    a   drop   ipml 

o?er  the  diik,  the  tuft  from  ■  itr} 

undisturbed  drop. 

Brnda  belong*  to  the  gniap  i^ 
pi^ns  which  i*  not  diai^  ia 
colour  by  oohl  snl^aric  aeidj  lai 
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Uke  Btijchnia,  it  nndn^oM  no  chuigt  wben  the  acid  lolDtion  \$ 
marmed,  but  when  beated,  it  unimet  >  deeper  tint  of  jellon 
Uum  Btrjcbnia.  It  i*  at  once  diitingiuihed  &om  MrjebOM  bf 
tbe  intense  red  colow  vbieh  it  itrikes  with  nitric  add— «  colour 
toned  doiTQ  to  ■  bint  roae  tint  when  tlie  brada  or  tbs  mtric 
add  ia  present  in  very  miall  quantity. 

BrDcia,  when  lisated  on  wliite  porcelain,  melti  eanly  intoa  pale 
liquid,  darkens,  yieldi  a  denie  vapoor,  and  awilla  into  a  moderatelj 
abandant  carbon.  It  givea  an  odonr  a*  of  bnmt  horn.  Wben 
trtatad  in  tbe  maoner  denribed  at  p.  407,  it  melU  at  240^  Fabr., 
and  mblimei  at  400°.  The  inblimat«  are  rarely  cryitaUine,  and 
are  not  cbaracteriitic.  A  eolation  of  carbaiotie  acid  (r^) 
developea  in  the  sublimate*  root-like  ibnnt.  It  iimore  tolnblein 
water  than  Btrjchnia,  iligbtl;  wlnble  in  ether,  very  aoluble  in 
alcohol,  chlorofonn,  and  benzote.  Ita  aqaeona  ulntiott  haa  an 
inteniely  bitter  taite.     With  adda  it  fonna  aalta. 

Tittt. — a.  Nitric  add,  aajoatitated,  imparta  to  bmcia  and  ita 
aalta  a  rich  red  colour.  Tbii  red  eolation,  if  warmed  and  allowed 
to  cool,  ia  changed  to  purple  by  protocbloride  of  tin,  and  bleached 
b;  an  eicc»  of  the  eolation,  i.  Snlphnric  add,  followed  by 
bichromate  of  potsab,  derelopea  a  red  or  reddiah-brown  colonr, 
paaaing  to  green  and  yellow. 


In  tbe  qmckneaa  and  beauty 
of  its  reactiona  with  liquid  tota 
brnda  ia  aecoDd  only  to  atrjdi- 
Qia.  Tig.  148  ahowa  a  group 
of  cryital*  nnder  a  low  power 
of  tbe  microecope  &om  an  add 
•olution  of  bmda  with  a  eola- 
tion of  corradve  inblimate 
(t^).  Beniltiofrarebeanty 
are  obtained  with  red  pnuBate 
ofpotaahdij). 


Fl;.  IIS. 
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like  itrycbDui,  it  andergow  no  change  when  tbe  acid  lolDtioii  ii 
warmed,  bat  when  heaUd,  it  uaames  a  deeper  tiot  of  jellow 
than  atrifchnia.  It  is  at  once  digtiugaiihed  from  itrjehnia  by 
tbe  inteiue  red  colour  which  it  atrilcei  witb  nitric  add — a  colour 
toned  down  to  a  faint  rose  tint  when  the  brnda  or  the  nitric 
acid  19  present  in  very  amsll  qnantlty. 

Bracia.  when  heated  on  white  porcelaiu,  meltieuily  intoapiie 
Uqaid,  darkens,  yieldi  a  dense  vaponr,  and  anelll  into  a  modenttely 
abundant  (carbon.  It  gives  an  odonr  aa  of  burnt  horn.  When 
treated  in  tlie  manner  described  at  p.  407,  it  melts  at  240°  Fahr., 
and  sublimes  at  400°.  The  subUnutea  are  rarely  crystalline,  and 
are  not  characteristic  A  solution  of  carbazotic  add  (y^) 
developes  in  the  sublimates  root-like  forms.  It  is  more  soluble  id 
water  than  strychnia,  slightly  solable  in  ether,  very  soluble  in 
alcohol,  cliloroform,  and  beuzole.  Its  aqoeons  lolatioii  haa  an 
intensely  bitter  taste.     With  adds  it  forms  satta. 

Tetlt. — a.  Nitric  acid,  as  jnst  stated,  impart*  to  hmcia  and  it* 
nits  a  rich  red  colour.  This  red  aolation,  if  warmed  and  allowed 
to  cool,  is  changed  to  parple  by  protochtoride  of  tin,  and  bleached 
by  an  excess  of  the  aolution.  b.  Sulphuric  acid,  tbilowed  by 
bichromate  of  potash,  developes  a  red  or  reddish-brown  colour, 
passing  to  green  and  yellow. 

In  the  quickness  and  beauty  Fig.  IW. 

of  its  reactions  with  hqnid  teats    | v,-g.     ■    - 

brucia  is  second  only  tostryeh-         .'-^  ^  W  -p 
nia.     Fig.  148  sliows  a  group    ,  ,  '-^  ®C»^  J I  1 
of  crystals  under  a  low  power       ,^^    '* 
of  the  microfcope  ftoro  an  acid    [  ■  W 
■oluUon  of  bruda  with  a  >oln-    | 
Uon    of   corrosive    aublioiate    ' 
(^g).     Results  of  fare  beauty    ! 
are  obtained  with  red  praisiate 
of  potash  (sli))- 
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diKHHim.)  Tbi;  intelligence  is  g««ienllr  onallbctnl,  but  3dia 
■nd  conm  are  occHiioiul  ^roptonu.  Tba  sfleet  nf  owiBiii  k  m 
illiutnted  by  tbo  c«k  of  Qow,  reported  by  Dr,  BenHtl  (■  U 
M«d.  and  Surg-  Jonr.,'  1S15).  After  fating  lismloc^  lata 
3ii>t«ke  fur  "  gretoi  "  the  patient  died  ia  a  few  boon  willi  in{ 
toos  of  cnirerMl  ]>a^sly»^  wliicli  began  in  the  iati»niil>"  ■ 
extended  upwards,  gmduall;  afTecUtig  the  irliole  moKular  nU 
•o  tliat  lOH  of  fCHce  and  of  llie  poirer  of  articolHlinTi  wen  'ihtn 
before  death.  ConvalsiTa  momnents  oocurreil  !■(■•  Kttaib 
and  inlcUigeore  rantLnued  autil&cted  till  death  »u  at  bul  1 
John  Harlpy  gives  a  varj  lucid  description  of  the  rjmftaat  |« 
duccd  is  his  own  person  by  Gve  draclims  and  a  tialf  of  lb*  WK 
Three-qoartars  of  an  bout  after  tskinp  it  be  But  found  lUi 
had  lost  the  power  of  quidi  adjoitnieut  in  the  mtucln  aflbe^ 
In  another  quarter  of  an  btnir  this  ■ymptom  bad  much  ioow 
and  a  gpneml  nunCTiUr  k'thiiT^-.  with  heiiTv  eyelid  and  iiil 
pupil,  Bopervened.  In  another  quarter  of  flji' honr  there  i 
iqueamiahncss  and  feinlness,  and  he  was  cold,  pale,  and  tottaii 
The  nausea  parsed  off.  but  the  muscular  weakness  incroi 
The  mind  was  quite  intact,  and  the  pulse,  after  the  firat  cai 
ment,  was  alityeight,  and  regular.  There  wag  "a  dired  *i 
nutioii  of  power  in  all  the  voluntary  muacles.  almost  amoomJ 
to  paralvsis,"  and  "  the  greatest  exertion  vraa  at  one  tii 
required  la  elevate  Itie  eyelids."  In  3J  hours  all  the  quipto 
of  poisoning  bad  passed  i^.  Similar  symptoms  occurred  mt 
young  women  who  took  three  and  four  drachma  rtepeclJtell 
the  9UOCU9.* 

Poal-mortem  Jp/varances.—Thote  of  apnoea,  with  redoM 
the  mucous  membrane  of  tlio  stomach,  and  congestion  of  1 
vessi-ls  of  the  bruin. 

TreatmeHt. — After  emptying  the  stomach  by  emetia,  a  ( 
dose  of  castor  oil  to  remove  the  poison  from  the  bowels ;  folloa 
by  tbe  treatn^ent  proper  to  apniea,  including  the  free  use 
diffusible  stimulants. 

Commencement  of  Synpfomt, — From  a  few  minates  to 
quarter  of  an  hoar  or  more. 

Fatal  Period. — From  one  hour  to  foor  hours,  or  more. 

Fatal  Dose. — The  emallcst  dose  of  hemlock  or  its  preparation! 
not  ascertained ;  hut  liurmnn,  aa  the  result  of  experimentaonbb 
self  and  othera.couclQdes  that  one  ounce  of  the  succus  iseqainle 
to  one  minim  of  conin.     From  eiperimenta  on  animals,  it  »ppci 

•  See  «1m  a  serlM  of  hitorcitlng  eipfrimenta  on  the  elTectj  of  Cooh 
bj  Dr.  Burmaa  la  the  W«l  Rtdiug  Lanalle  Aijlam  Ucd.  BepoHi,    VU. 


I  Experiaenti  oa  Animali. — EiperimenU  oo  aaiouU  h»e  been 
f  nude  with  Cottia,  the  propeiiieg  of  which  u*e  given  below. 
I  Conia  acta  on  all  clum  of  animals  u  &  moit  enei^tic  pinaoD. 
f  The  symiitoins  differ  in  cold  and  nam  blooded  animak.  In  frog( 
I  it  causes  Dniversal  parelyws  and  death  without  coDTulsioas.  In 
J  warm  blooded  aDimala  the  gait  becomes  insecure,  and  general 
I  paralfsig  cnaucs.  Death  is  preceded  bj  clonic  conmlsioDa.  In 
f  one  of  Wormlej's  eiperimente,  a  single  drop  was  placed  on  the 
I  tongue  of  a  lar^  healthy  cat.  In  a  few  seconds  the  animal  stood 
f  atili,  and  showed  an  unsteady  gait  when  disturbed.  In  two 
,  minntei  nnd  a  half  it  fell  on  its  side,  Foidcd  urine,  had  atrong 
f  coiiTnl:<ioii9  and  uniTeraal  tremor,  and  died  in  three  minutes. 
I  The  mode  of  action  is  somewhat  diaputod.  Like  cnrara  it 
,  paralyse*  the  ends  of  the  motor  nerves  and  afterwards  their 
f  tmnfca.  It  also  seems  to  have  a  direct  action  on  the  spinal  cord 
f  (Viirigo)  to  which  the  ronvulsiona  aiid  paralysis  arc  in  some  measure 
I  dne.  It  has  no  direct  eSect  on  the  brain  or  sensor;  nerv(«.  In 
^  aome  eiperimenta  on  animals,  conia  has  been  found  to  occauon 
tetanic  spaama.  The  pupils  have  been  deacribed  as  dilaied  and 
insensible. 

Conia — Fropertiti. — When  pare,  it  is  an  oily,  volatile,  cotaurless 
,  liquid ;  but  turns  yellow  and  darkens  by  keeping.  It  baa  a 
,  pungent  odour,  as  of  stale  tobacco ;  gives  a  greasy  pink  atain  to 
filtering  paper;  is  very  soluble  in  alcohol,  etber,  and  cblorofomti 
hot  insoluble  in  water.  With  acids  it  forma  olU.  It  fbmw 
with  the  vapours  of  nitric,  hydrochloric,  and  acelJc  adds.  Like 
the  tiled  sikalmds,  it  depoota  carbon  when  heated,  and  jiel 
predpitales  with  Uie  iodide  of  p( '     ' 
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liaU. — n.  Salphuiic  aril]  cauMs  no  inuuediute  c}iiDg«.  i 
Nilric  arid  deepenB  its  colour,  and  ^vea  out  with  it  denw  wUa 
fbines.  c  Strong  hydroclilDric  acdi]  tmparta  s  pale  ml  tul 
whicii  deoponi,  and  lea>M  groups  of  needle*,  d.  It*  Tifcnr, 
acting  on  a  drop  of  il  solution  of  <srl>aiolic  acid  (j-^).  den^ 
the  crjiUIine  forma,  Bg.  162,  contnBteil  with  the  delioile  ten 
arising  fioiR  n  eimilar  renctioD  with  iijcotino  (tig.  1&3).  t.  Oab 
■ctd  forma  witli  it  a  cryetnlline  oiBlate  of  oouia. 

tl.  PKTBOBTlOMA  VEUKKOSOM  ((i«  OrdttU  Beam  o/"  Ctilaiv). 

The  seed  or  bean  of  the  legaroiiioiu  plant  Phjaoatigma  rev- 
noauiQ  i«  noiT  impoiifd  Etoid  Weatern  A&ica.  »nd  U  BilmUted  JaU 
the  Biitiih  PharmacoptDiB,  to  which  it  lupplioa  tbe  axbutn 
phyaoati^aUi.  Ita  diief  oM  i*  in  opIitliiliDie  tuigKjr,  ■  M 
efficient  meani  of  eontraoting  ths  pn^.  We  h^tv  baoM 
acfiuninlcd  with  ita  actiou  as  v.  poison  throngh  the  resewchw  d 
Chriatison.  Gi-orpe  Harl^'j,  Nunnelf.y,  Mnd  Frawr.  ChrisIii^Ji 
wrote  on  the  subject  as  earlj  as  1855,  and  I»r.  Kraser  hu  pat- 
liahed  an  exhaustive  eeanj  upon  it  au  lately  ua  1667.* 

The  bcnn  ia  nbont  the  aize  of  a  pi^ecn'a  egg,  and  bat  On 

ibapc  of  a  fctdnej.     Ithun  bard,  ahtniogehell  of  a  deep  chiuiliu 

cqIoqt,    aud    eontnina    two    whiM 

rig.  IM.        _  cotyledons,    hollowed  aiid  nuikid 

§^f9^    "  i"  ''">  anuQied  illiutratiao  (tf. 


^ 


prioriple  to  which  the   i 

•  'On  the  FhTtiolorlFil  Jetton  of  the  Ci 
Fiaur.H.D.  I'Tniu. Itoj. Sw.  EJinb/ToLi 


id  with  a  vertiol 
:tion.  The  wbiu 
aubatance  of  the  bean  In  free  from 
bitterueaa,  acrimony,  or  aroma.  Tli' 
ahseuce  of  any  property  liVely  lo 
attract  attention  or  prore  repnlsiie 
is  tufficioDtly  eliowii  by  tbe  (ut 
that,  ill  the  aommer  of  186i,  fifty 
ciiildrcD  ato  tbe  beana  at  I^vri- 
pool,  of  whom  one  died.  Tfaewlule 
mtjledou  nssnuies  an  orange  tint 
when  touched  with  nitric  add,  and 
a  yellovciab  hrown  when  tnated 
iiilii  piTuiuriate  of  iron.  Thp  bcon 
Dwea  it*  activity  to  an  albabridiJ 
ot  phj/ioitigmme  baa  been  giran, 
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but  of  which  the  chemical  properties  have  yet  to  be  examined. 
Its  effect  in  contracting  the  pupil  is  eminently  characteristic 

Experiments  on  Animals, — Dr.  Fraser  describes  the  effect  of  a 
small  and  of  a  large  dose  in  terms  of  which  this  is  an  abbre- 
viation. A  small  fated  dose,  given  to  one  of  the  lower  animals, 
first  occasions  a  slight  tremor,  extending  from  the  hind*qnarters 
to  the  fore-limbs  and  head,  and  then  paralysis  and  muscular 
flaccidity  setting  in  in  the  same  order.  The  rectum  and  bladder 
are  then  emptied.  The  pupils  generally  contract^  the  breathing 
becomes  slow,  irregular,  and  stertorous,  and  firothy  mucus 
escapes  from  the  mouth.  Muscular  twitchings  occur,  and  often 
continue  alter  respiration  has  ceased.  Reflex  action  cannot  be 
produced,  the  parts  about  the  eye  are  insensible,  and  on  lifting 
the  animal  by  the  ears  the  limbs  hang  inert,  and  a  few  gasping 
respirations  usher  in  death.  Immediately  after  death  the  pupils 
dilate.  Consciousness  is  evidently  preserved.  On  opening  the 
body,  the  muscles  are  found  to  contract  when  cut,  the  heart  acts 
regularly,  and  the  intestines  retain  their  vermicular  action.  The 
lungs  are  excessively  engorged.  A  large  fatal  dose  almost  im- 
mediately paralyses  the  hind  legs;  the  animal  falls,  lies  flaccid, 
and  shows  muscular  power  only  by  a  f%vr  twitches.  The  pupils 
contract,  and  the  secretions  of  the  eyes  and  mouth  are  increased. 
Reflex  action  cannot  be  produced,  and,  after  a  few  gasps,  respira- 
tion ceases.  The  pupils  dilate  after  death.  On  opening  the  body 
muscular  twitchings  occur,  the  heart  is  found  distended,  and 
retains  its  irritability  for  about  ten  minutes.  The  vermicular 
action  of  the  intestines  is  scarcely  perceptible. 

The  poison  has  proved  fatal  to  every  living  creature  on  which 
it  has  been  tried,  except  the  fisfirg  moth ;  it  is  a  poison  of  the 
class  to  which  belong  conia  and  curara. 

The  effects  of  doses  short  of  poisonous  are  well  shown  in  the 
result  of  experiments  made  by  Christison  on  his  own  person. 
Twelve  grains  of  the  seed,  chewed  and  swallowed,  acted  in 
twenty  minutes,  causing  giddiness  and  torpor.  After  emptying 
the  stomach  by  an  emetic,  the  giddiness  and  weakness  continued 
such  as  to  oblige  him  to  lie  down.  He  was  found  pale  and 
prostrate,  with  a  weak  and  very  irregular  pulse,  but  the  menta! 
faculties  intact.  Two  hours  after  taking  the  poison,  he  felt 
drowsy,  and  for  other  two  hours  fell  into  a  sort  of  conscious 
sleep.  The  symptoms  then  gradually  went  off,  and  next  day  he 
was  quite  well.*  In  the  children  who  ate  the  beans  at  Liverpool, 
symptoms  of  internal  irritation  were  present,  with  contracted 
pupil,  pale  face,  and  staggering  gait. 

•  *  FhannaceuUcal  Joomal,'  1865,  p.  474 
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The  pcHKii)  csniEB  contnctioD  of  tbe  papQ,  wbetlv^Slli 
temally  or  npplied  cit«nis1]f.      Id  tbe  isse  of  lockl  anilioilioa  d 
tlie  eitrnct,  tbe  elFert  ibowi  itedr  in  abont  ten  tniDnUa,  and  lift  ] 
for  seie»1  boon.     Thi>  coutmction  of  tbe  pupjl  i 
onr  onlj   t*«t  of  the  presence  of   thii    pmaoa. 
psaiiyui  whicli  calabar  bean  «a  powerfully  prodoCL 
action  OD  tbe  (pinnl  cord,  the  ndtability   of   i 
(Utcinisbei,  and  tlieD  pnralyscs,  so  tbut  it  it  the  i" 
to  Btrychaia.  Hence  its  siioetwftil  employment  It 
tetauoe.     Ultimately  it  annihilalH  tbe  dcitabilitjr  of  rtwfl 
and  motor  nerrea.     Bnidea  iti  otber  effect*.  eaJabar  bean  e 
a  peculUr  influence  on  the  beart,  tbe  inhilritary  si 
irhicb  it  atimulatda.     Tbe  action  is  counteracted  bj  «..     _ 

The  treetment  of  ptHaoniog  by  tbn  calahar  bag  iraoU  BD^f.  J 
in  tbe  prfimpt  nae  of  emetin;  followed  by  the  laeaeam  nttd  M  ^ 
the  atnte  r>r  npniFH.  Tlie  claboralc  eiperiinontB  of  Fraser  on  tla 
antagoniflm  between  pbvso^tipnin  niiil  Jilropia  ('Trans,  liiiv.  ■« 
Edin./  1872,  xxv\.)  iniiicalc  that  atropia  within  e^rtab  liijitf « 
■  complete  phyeiological  antidote  to  the  lethal  effects  of  calilaf 
bean.  Along  with  other  treatment,  therefbre,  tbe  aDbcnlaseo) 
iigection  of  amnll  doimi  of  atropia  is  indicnted  in  any  aurt  d 
poiaoning  with  tbe  bean  which  may  present  themaelvea. 


o  (NKoiiai 


I  tabac 


»)■ 


The  Nicotiana  labacnm.  or  Virginian  tobacco,  belonga,  ai 
many  of  our  chief  ptriaons — hyoacyamus,  belladonna,  s*-  - 
to  tbe   artificial   clau  end  order  Padatidria  t 
natnral  order  Atropacete  (Bg.  15G). 

Tobacco  contains,  aa  the  aoorce  of  ita  adJTity,  a  liquid  voUtik 
alkaloid,  and  a  concrete  volatile  oil,  known  as  tobaoco-campbcc. 
These  Bctive  ingreiiienta  are  obtainflhle  from  all  parts  rf  tlK 
plant,  and  are  contained  iti  the  inlimon  and  decoction,  and  in  tb< 
nnofce,  blended  with  carbonate  and  acetate  of  ammonia,  and 
several  gaaea.  Tbe  dried  leaTce  bsTe  a  place  in  the  Britiili 
Pharmacopana,  and  supply  the  enema  tabad — twenty  grains  te 
eight  nonces. 

Symp/onM. — Tobacco,  or  it«  alkaloid  nicotine,  in  '^fW  dom 
caascB  local  sensations  in  the  month  and  fences  of  wumth  « 
bnrning  accompanied  by  salivation.  This  is  followed  bj  unpl^ 
sant  nansen  and  vomiting,  and  an  excessive  feeling  of  depre^cn 
and  mnacular  weakness.  The  polae  is  either  qnickened  or  retauMi 
frequently  the  latter.  Tbe  skin  becomea  pale  and  cold,  md  liM 
fonctiona  of  the  brain  and  nervous  system  gener*lly,  pitiatntsd. 


trntnous. 
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Ths  palte  iiit«niiitt,  Uld  death  takes  place  preceded  by  clonic 
coDvulsioiu.  OecaaioQ&lIf.  if  the  dose  ia  Ter;  larg^e,  deatb  tuBy 
occur  under  sadden  prottratioD  uid  without  conruliioiis. 

The  poisoning  may  reault  from  the  rnioking  of  tobacco,  aa  well 
u  from  ita  abeorptiot 


■tance.  Harthall  Hall  relate! 
the  case  of  a  yoang  man  who 
imoked  two  [ripei  for  hi*  Brst 
debauch,  and  wai  Bei2ed,  in 
ooDseqnence,  with  naoien, 
Tomltiog,  and  syncope,  then 
with  stupor  and  stertorous 
breathing,  general  gpagnu,  and 
inieniible  pupil.  Neit  day 
the  tendency  to  bint  eon- 
tinned,  and  in  the  etening  (he 
■tnpor,  stertor,  and  ipaama  re- 
tnrned,  bat  from  that  time  he 
rccorcred  steadily.  Other 
authors  have  reported  cawa  of 
death  from  exccvive  smoking. 
The  effects  of  tobacco  ■moke 
enorally  attributed 


Fig.lU. 


a  the  □ 


it  c 


tains ;  but  Vchl  and  Eulenbarg 


:Hbote   I 


nther  b 


flnil  prodncta  of  comhuatioQ — 
viz.,  pyridin  and  pioolin  bases. 
But  Heubel  has  more  recently 
supported  the  generally  re- 
ceired  notion  that  nndocom- 
posed  nicotine  is  really 


n  the  smoke.  Fatal  result*  also 


M  follow  the  introduction  of  tbe  infiisioa  or  smoke  into 
the  bowels ;  and  severe  eflbets  have  also  followed  the  abase  of 
snnlT,  eiterual  application  of  tobacco,  and  sleeping  surrounded  by 
bales  of  the  weed ;  or  by  smugglers  carrying  tobacco  next  tbe 
skin  for  purposes  of  concealment. 

Commencfmeiii  of  Symptonu, — After  a  few  minntes. 

Fatal  Period, — Shortest,  eighteen  minutes. 

Falal  2>M*.— Half  a  drachm  (Copland). 

Paii-morloH  Appearancn. — Not  very  characteristic.  ToT- 
gescenco  of  the  vessels  of  the  brain,  and  inflanmatioD  of  the 
stmnacb  have  been  (band. 

Trealment, — K  taken  in  substance,  and  not  discharged  by 


59S  TOBACCO. 

ipoDlmeoaa  vomitlug,  emetics  iniud   be  first  aifaninictstd.    Ik 
Bflvr-treiitiDent  mnit  ccuiiit  in  tlie  Tree  nme  of  •Umnlauli, 

KtcoTiNE  {Alwfia).— This  likaloiil  hu  BCtal  Edj^lf  »  • 
polioii  in  two  insUDces:  one  in  Beldam  in  1851.  wb«n  It  •• 
■dminiitered  by  Count  BocarTuu  to  hit  bmtfaBr-in-Uw.  tin  Mm 
in  L>indon  in  185S.  the  act  being  middsJ.  Tlio  ^kdii  kB 
witli  tlie  rapidity,  and  •omewliBt  nder  the  i 
acid.  The  victim  of  Count  Bocsnn^  doe 
vivhI  five  minutes;  and  in  tbe  wiodal  can  daatb  wai  qmU •> 
rapid.  The  patieot  was  obaeried  to  stare  wlldl;,  ud  u  & 
witliout  ooDTuiaiona,  nhiip  benTing  a  deep  aigb. 

Tiie  pott-BiorUm  appearamrtt  in  tbis  case  were  gMunl  rdiD' 
Bon  of  the  rooKalar  system,  staring  eyea,  bloated  and  finl 
featnrea,  the  veauU  of  tbe  scalp  and  merabranes  of  tha  him,  at 
those  of  the  langii  gorged  with  blac^  blood,  and  tbecni^' 
the  heart,  with  the  eiceplion  of  the  left  auricle.  emplT.     ~ 

and  of  tLo  liver.  The  blood  wiia  hbick  ucd  liijuii],  and. 
parta,  hiid  tlie  rantistcncc  of  Lreacle.  Nicotine  was  detain! 
in  tbc  atomncli,  liver,  and  longs,  by  n  proceas  stmiUr  to  llut>^ 
8ta«.* 

Experimfult  on  AviiaiU. — Kicotine  is  s  most  actjre  poi«o.  i 
Aa%\e  drop  ig  nifficient  to  kill  a  cat  or  rabbit  in  two  to  ttuv 
minutes.  In  Irogs  it  lUtiiilly  caiiaea  clonic,  rarely  tonic,  conTulsoft 
The  foro  li^  become  Gied  at  right  angles  to  tbe  trunk,  ■ndtt' 
hind  legs  ore  extended  and  curved  (V""  P"""?)-  Convnkiont  at 
also  caosed  in  warm-blooiled  animals.  Nicotine  aSccta  the  bniL 
and  also  acta  on  the  npinnl  cord ;  at  first  exciting  it  (benn  tlw 
convultions),  and  nltimately  paralysing  it.  The  intnonCii 
ganglia  arc  similarly  ikctedon.  and  so  are  also  the  perifibcral  moM 
and  TBBO-niotor  ntTTOi;  all  being;  at  tint  eicited,  and  then  ■pax- 
lysed.  The  methyl  derivatives  of  nicotine  do  not  csu£e  coDvaiKOd 
(Brown  and  Frnser),  but  act  like  curara. 

Properiiei. — Nicotine  resembles  conia  in  beinf;  a  liquid  sad 
volatile  alkaloid.  Wben  quite  pure  it  is  a  colaorless  mly  liqmd, 
bnt  BBsmnes  an  nmher  hue  on  exposure  to  the  air,  and  det^Kss 
in  tint  by  kpejiing.  A  limp  placed  on  a  white  autTace  of  ens- 
melled  glass  hns  n  greeu  colour,  while  conia  is  pink;  and  if  tbe 
liquids  are  dropped  on  Altering  paper,  they  produce  greasy  stain 
of  the  same  colours.  Nicotine  bas  an  acrid  taste,  hut  a  pleannt 
ethereal  odour  j'f  while  conia  has  a  disagreeable  odonr,  reseinblit^ 

*  Ste  Tijlor. '  On  Po(»on«/  p.  7M. 
t  Thliodcnr  hoi  bftn  retaUicd  b;  IwD  >ip«lineui  Dow  for  min;  jian  iD  bi; 
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that  of  stale  tobacco.  Nicotine  is  soluble  in  water  and  in  alcohol, 
ether,  and  chloroform — its  best  solvent.  The  three  mineral  acids 
do  not  change  the  colour  of  the  alkaloid.  With  the  vapours  of 
the  two  volatile  acids,  it  yields  white  fumes  less  dense  than  those 
with  conia.  The  aqueous  solution  has  a  decided  alkaline  reaction. 
With  acids,  the  idkaloid  forms  fixed  salts,  and  with  several 
reagents  characteristic  crystallizable  compounds. 

TesU. — a.  Nicotine  resembles  conia  and  the  fixed  alkaloids  in 
the  efiect  of  heat,  and  in  the  precipitates  which  it  yields  with 
the  solution  of  iodine  in  iodide  of  potasnum,  and  with  tannic 
acid,  b.  Sulphuric  acid  combines  with  it  without  change  of 
colour,  c.  Nitric  acid  also  does  not  change  the  colour  of  the 
alkaloid,  d.  Corrosive  sublimate  throws  down  a  white  deposit, 
which  is  found  to  consist  of  well-defined  groups  of  transparent 
plates,  arranged  as  flowers,  winged  insects,  and  rosettes,  e.  Bi- 
chloride of  platinum  yields  a  well*marked  precipitate,  f.  Carba- 
zotic  acid  also  yields  a  distinct  crystalline  precipitate.  ^.  Oxalic 
acid  gives  with  the  alkaloid  crystals  of  oxalate  of  nicotine. 

In  some  of  these  reactions  nicotine  resembles  ammonia.  It  is 
snfiiciently  distinguished  from  it  by  the  foct,  that  ammonia 
reddens  tannic  acid,  and  gives  with  the  solution  of  iodine  in  iodide 
of  potassium  a  dark -green  precipitate. 

IT.  LOBELIA  {Lobelia  inJUUa,  Indian  Tobacco,  Bladder- 
podded  Lobelia), 

Lobelia  inflata  belongs  to  the  artificial  class  and  order  Pen- 
tandria  monoffynia,  and  natural  order  LobeUacea.  It  is  a  native 
of  North  America,  and  has  long  been  used  by  the  aborigines :  it 
at  length  became  a  quack  medicine  among  the  American  irregular 
practitioners,  was  the  subject  of  favourable  notice  by  a  clergyman 
(Dr.  Cutler),  and  of  a  work  by  an  English  physician.  Dr.  Eeece, 
in  the  year  1829,  in  which  work  it  was  highly  commended  as  an 
anti-aethmaiic. 

The  herb  is  usually  imported  in  compressed  oblong  cakes  weigh- 
ing half  a  pound  or  a  pound  each.  The  seeds,  and  a  powder  of 
the  seeds,  are  sold  by  all  the  herbalists.  Both  have  proved  fatal 
several  times  in  America  and  in  England. 

The  dried  herb  is  of  a  pale  g^een  colour;  it  has  a  nauseous 
odour,  and  acrid  burning  taste,  closely  resembling  that  of  tobacco. 
The  taste  and  odour  are  believed  to  be  due  to  a  volatile  oil,  to  a 
resinous  alkaloid  (lobelin),  and  to  a  peculiar  add. 

The  dried  herb  has  a  place  in  the  British  Pharmacoposia,  and 
yields  two  tinctures — ^the  tinctura  lobelia,  and  tinctura  lobelias 


Btberen  (E^  attneea  to  the    pint,    omd    4at»   ten  to  OHj 

TliB  Kedg  ore  amall  bRMm  giwu,  mJ  Mf* 
Ftrt.  iK.         8176  to  B  gTBin.  Tliej  have  Uw  «m,  A^  a' 

- — ^- 1  toicioecopic  chancten  depictad  in  Ag.  U& 

^■Ak  LoboUfl  is  *B  BCtirs  medidoek  and  >  ftU 

jy  m||     poiMHU      In  ten  gr^a  or  •eropl*  dixeirflk 

flR^^^    powdered  leaves  or  aeed«  it  u  a  ttnBf  « 

^^■■^J^  seating  emetic,  and  hu  been  termed  Uw  «< 

'-''■  ^^^^    KW«(f.     K  ^eaxfooafvl,  or  ■  drafstun,  is  *  U 

' ^Si  dose. 

S^pltmM. — Speed;  romiting  followed  bj  diatrcsun;  nua 
irith  headache,  giddineaB,  and  tremora,  (n[Noaa  sw^at^  nd  t 
beme  depreasioii,  sre  the  laadiog  qrmptana,  StondMt  a 
(Ijniria  sr«  tonieldmes  present.  Somstimea  Om  pnln  IsUfrf 
u  a  consequciico  of  its  diprcssant  .■fToot  on  the  circiiUfijii.  Tl 
fttol  event  is  uBhered  in  by  convulsion.  Employed  us  en  Bira 
it  nets   09  tobacco  doG«,  cansiiig  the  sime  sickni^gB  and  Xeeiati    I 

Fatal  Dote. — A  CBM  of  poieoiiing  by  s  drachm  of  the  powdori 
■  leaves  occnrred  in  EugUnd  in  1847. 

Fatal  Period.— la  tliia  case  death  happened  In  about  thirtj-si    ' 


treatmnf. — This  toDBistB  in  promoting  vomiting  by  dm. 
of  wann  wntor,  and  tickling  the  throat,  followed  by  the  frrt  n* 
of  atinmlanta  W  counteract  the  depressing  effect  of  the  pcdsM. 

r.  ccHASi  [Waorara,  Woorali,  Urali). 

Corara  is  the  South  American  arrow  poUon,  and  is  beliend  to 
be  prepared  from  some  species  of  atrychnoa.  It  ocean  M  i 
brittle,  brownish- looking  extract,  exhibiting  a  ahining  fnctnrt- 
It  is  easily  aolnblB  in  wntor.  The  active  principle  'a  raririn 
(Preyer),  a  cryBtallizablo  alkaloid  solnble  both  in  water  ml 
alcohol.     Cnrara  and  cnrarin  have  a  similnr  action. 

^tmploBU. — The  symptoms  of  poisonons  doses  in  man  have  if'. 
been  recorded.  When  injected  subcutaneously  iQ[W>ga  it  ipeediti 
causes  paralysis  of  all  the  voluntary  mnaclai.  The  paralysi*  coio- 
mencCB  in  the  hinder  eitremities,  and  ultimately  the  aninut 
lies  as  if  dead,  the  heart  alone  mnlinaiog  to  bent.  In  la^er 
doses  the  heart  eito  becomes  paralysed.     In  warm-blooded  animaU 
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the  effects  are  similar — paralysis  of  all  tbe  Tolnntary  mnsdes  en- 
suing and  causing  death  by  affecting  tbe  muscles  of  respiration. 
Tbe  beart  is  also  affected  by  paralysis,  but  later.  Occasionally 
convulsive  action  of  the  muscles  is  observed  before  death.  Lachry- 
mation  and  salivation  also  occur  among  the  symptoms.  In 
animals  poisoned  by  curara  the  urine  becomes  diabetic.  Tbe 
effects  are  due  to  the  paraly^ng  influence  which  the  poison  exerts 
on  the  motor  nerves,  first  on  those  of  voluntary  motion,  next 
those  of  tbe  blood-vessels,  and  lastly  those  of  the  beart.  The 
contractility  of  the  muscles  themselves  remains  unaffected. 
Analogous  in  their  action  to  curara  are  the  methyl  com- 
pounds of  strychnia  and  brucia  (Brown  and  Fraser).  The  sub- 
stitution of  methyl  causes  these  convulsives  to  exert  an  action  the 
direct  opposite  of  that  which  properly  belongs  to  them.  Curara 
acts  only  by  introduction  into  the  blood  either  directly  or  by  a 
wound.  If  introduced  into  tbe  stomach  it  produces  little  or  no  effect. 
The  explanation  seems  to  be  that  excretion  goes  on  as  rapidly  as 
absorption  from  the  stomach,  so  that  there  is  never  enough  in 
the  circulation  to  cause  poisoning.  Hermann  has  shown  that  if 
the  renal  vessels  are  tied,  poisoning  results  from  the  introduction 
of  the  substance  into  the  stomach  as  surely  as  if  it  were  directly 
introduced  into  tbe  blood. 

Treatment. — The  treatment  of  poisoning  by  curara  is  by  arti- 
ficial respiration,  which  brings  about  recovery  in  animals  if  tbe 
dose  has  not  been  so  great  as  to  paralyse  the  action  of  the  heart. 


CHAPTER  XIV. 

ASTHENICS. 


Thk  pdKmi  ben  trooped  togiBther  occMioo  deiUi  hj  wOm*,* 
■hook.   Thej  have  nil  ■  direct  adjon  on  tba  heart  and  i  iiiiiliniii 

atid  the  first  two  ilestroy  iifoTery  qnickly  ;  l>ut  their  effort?  on  th( 

»]«oitronplj  conti-viiitoil,c^>«cinllj  in  the  absence  of  conrnivv  loti™ 
in  the  one  nnd  its  presence  in  theother.  The  last  tlirep  poijons  it 
ttrikiDgSy  diancUriieil  by  liteir  nctioa  oa  the  heart,  lud  an)  (hen- 
bn  \ima.][y  grouped  together  at  eardiae  poitom  ;  to  whidi  diB 
ti»o  belong  the  AntinriB  toxicaria,  antiar,  or  npiia ;  the  Dajibk 
of  Borneo,  and  the  Tanghinia  Teoenifera.  Verotrin  hai  bM 
transferred  («  this  group  from  the  place  amongi;  the  Helldxm 
which  it  occupied  in  the  hiat  edition  of  this  work. 

I.    HTDROCTANIC  ACn>. 

Hydrocjanic.  or  prauic  aeid,  eeaential  oil  of  bitter  almonda,  d 
which  it  is  the  active  principle,  and  cyanide  of  potasuom.  one  o( 
ita  salts,  form  a  group  of  poisons  nmking  neit  id  order  to  opimD 
and  ila  preparations. 

In  the  two  years  1837-8,  twentj-seven  cases  of  poisoning  by 
pruBsic  acid  came  under  the  notice  of  the  coroner's  conrt,  of 
which  eight  (all  cases  of  snicidc)  occiirrei!  in  medical  men  and 
draggista.  Four  cases  of  poisoning  hy  essential  oil  of  alnKa)d< 
also  occnired  in  those  years,  and  one  by  prussic  acid  and  aiwiiic. 
Prussic  acid,  with  its  prepnrutions  and  compounds,  therefore 
cansed,  on  the  average  of  those  vears,  siiteen  deaths.  Bat  on 
the  BTersge  of  the  five  years  1852-56,  they  were  credited  with 
81  deaths ;  so  that  the  use  of  this  poison  is  on  the  increase. 

In  the  five  years,  93  deatbs  were  attributed  to  prosaic  add,  at 
nhicli  63  in  males  and  10  in  femsksi  75  to  euential  oi!  of 
almonds,  of  which  45  in  males  and  30  in  females;  and  2  to 
cyanide  of  potassium,  one  in  a  male  the  other  in  a  female.    There 
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was  one  murder  only,  and  that  by  tbe  enential  oil  of  almonds. 
The  remainder  of  the  deaths  were  suicidal  or  accidental;  and  75 
by  prussic  acid,  51  by  essential  oil  of  almonds,  and  1  by  cyanide 
of  potassium  were  ascertained  suicidal  acts. 

The  quick  and  fatal  effect  of  this  poison,  coupled  with  the 
frequent  use  of  the  essential  oil  in  cookery,  and  of  the  cyanide  of 
potassium  in  the  arts,  renders  it  a  favourite  instrument  of  suicide. 
For  medicinal  purposes,  the  add  is  formed  by  a  complex  chemical 
process,  or  by  the  decomposition  of  salts  which  contain  it ;  but  its 
elements  also  exist  in  the  leaves,  flowers,  and  fruit-kernels  of 
many  plants  belonging  to  the  natural  order  RosaoesQ.  The  bitter 
almond,  cherry-laurel,  peach,  cluster  cherry,  and  mountain  ash  • 
the  kernels  of  peaches,  plums,  cherries,  and  the  pips  of  apples  con- 
tain the  acid,  which,  mixed  with  an  essential  oil,  distils  with  it. 
The  cherry-laurel  water  was  given  as  a  poison  in  the  well-known 
case  of  Sir  Theodosius  Boughton;  and  a  bitter  almond  water 
improperly  kept  in  the  shops  of  very  variable  strength,  and  incau- 
tiously prescribed,  has  also  proved  fataL 

The  poison  exists  in  two  forms :  as  the  pure  anhydrous  add, 
and  diluted  with  water.  Both  are  colourless.  The  first  has  an 
acrid  pungent  taste,  and  a  peculiar  odour ;  b  highly  inflammable ; 
boils  at  80°,  freezes  at  5°,  and  at  common  tconperatures  by  its 
own  evaporation.  Exposure  to  light  soon  decomposes  and  turns 
it  brown.  The  pure  add  has  no  medico-legal  interest :  it  is  the 
dilute  add  of  the  shops  that  b  commonly  used  as  a  poison. 

DUuie  Sydrocyanio  Acid, 

Properties. — The  dilute  has  the  same  appearance,  odour,  and 
taste  as  the  strong  add,  but  if  kept  from  the  light  is  less  apt  to 
decompose.  It  is  volatile,  and  loses  strength  by  exposure.  The 
strength  of  the  acid  differs  with  its  age,  and  the  mode  of  prepara- 
tion, from  1*3  to  6*5  per  cent.  (Taylor.)  That  resulting  from  the 
decomposition  of  a  solution  of  ferrocyanide  of  potassium  by  sul- 
phuric add  is  much  more  stable,  and  may  be  kept  for  years 
exposed  to  diffused  light  without  change. 

The  strength  of  the  acid,  as  used  in  different  countries,  varies 
greatly.  The  acid  of  the  British  Pharmacopoeia  should  contain 
about  2,  that  of  Vauquelin  3*3,  and  that  of  Scheele  5,  per  cent. 

Among  the  properties  of  prussic  add  just  described,  there  is 
one  so  characteristic  and  delicate  as  to  constitute  a  test,  namely--' 

The  odour, — This  is  perceptible  even  in  weak  specimens ;  has 
the  advantage  of  not  demanding  chemical  knowledge  or  skill  in 
the  observer ;  and  when  perceived  by  several  persons  is  conclusive. 
It  has^  indeed,  been  alleged  that  nitro-benzine,  a  product  of  coal- 
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tar,  and  brain  titfne  bare  a  like  odour.  Of  aitro-lMBBDt 
it  to  obsenre  that  it  is  itaelf  an  actire  poiaon  (see  p.  567);  of  tk 
faint  similar  odoor  of  tbe  brain,  that  it  b  not  often  pcnored;  mi 
of  both  that  they  are  Tery  unlikely  to  ooostitate  i«al  olgeetioBL 

The  odoar  finds  its  application  aa  a  hig^hlj  "^"■Mttgiirff 
property  and  test  during  life  diflbsed  throogfa  the  air,  or  ps* 
oeptible  in  the  breath ;  after  death,  at  the  month,  in  theeoatati 
of  the  stomach,  and  in  the  tiiauea.  Bat  in  patienta  nnder  XnA- 
ment,  it  may  be  disguised,  as  in  the  oaae  that  fell  under  mf 
observation,  in  which  aasafcetida  was  need  in  an  ii^iection  (0.); 
and  in  the  dead  body,  tlioogh  generally  recoipiaahle  aoon  ifts 
death,  it  may  disappear  in  leas  than  twenty-fonr  hoon.  In  tk 
case  of  Sarah  Hart,  the  victim  of  TaweU,  it  waa  perottvcdbytvi 
only  out  of  five  witnesses,  eighteen  hocm  after  death;  in  at 
reported  by  Mr.  Newham,  of  Bury  St.  Edmnnds^  affcer  detoi 
hours  in  the  stomach,  heart,  and  br^n ;  and  in  an  intenstzif 
case  of  double  suicide  (that  ci  C.  W.  Dnc^ett  and  Kl^— ttjA 
Williams,  reported  by  Dr.  Letbeby),  abont  the  month  tmtn 
hours,  and  according  to  Mr.  G.  Daviei^  seventeen  or  eghtM 
hours,  after  death. 

TesU. — In  addition  to  the  odour,  there  are  fbor  other  raoof 
nised  tests  equally  applicable  to  the  acid  in  aolntion  and  in  vapoor, 
which  may  be  designated  as  the  copper,  ailver,  iitn,  and  snlphw 
tests. 

1.  Copper  Test, — To  the  liquid  rendered  slightly  alkaline  It 
liquor  potassa*,  add  a  solution  of  sulphate  of  copper.  A  grcem^ 
white  precipitate  is  thrown  down,  which,  on  adding  a  Uttk 
hydrochloric  acid  (to  redissolve  the  bine  oxide),  becomes  nesH 
white. 

2.  Silwr  Test. — A  solution  of  nitrate  of  silver  gives  «it^ 
liquids  containing  hydrocyanic  acid  a  white  dotted  precipitate, 
insoluble  in  nitric  add  at  common  temperatures,  but  SGdnble  at  i 
boiling  heat.  If  the  precipitated  cyanide  of  silver,  washed  and 
dried,  is  introduced  into  a  small  tube  dosed  at  one  end,  aad 
drawn  out  at  the  other  into  a  fine  point,  and  the  precipitate  ii 
heated  by  the  flame  of  a  spirit-lamp,  cyanogen  gas  is  driven  o£ 
which,  on  being  lighted,  bums  with  a  highly  characteristic  cnm- 
son  flame,  surrounded  by  a  blue  hab. 

8.  Iron  Test, — Add  to  the  suspected  liquid  a  little  liquor 
potassse,  then  n  few  drops  of  the  mixed  protosnlphate  and  pcr> 
sulphate  of  iron  in  solution.  A  browniidi-green  precipitate  ii 
thrown  down,  which,  on  the  addition  of  a  little  dilute  bydio* 
chloric  acid,  becomes  Prussian  blue. 

4.  Sulphw  Test,  (Liebig's  Test) — To  the  liqnid  contaimit; 
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tbe  acid  add  a  few  drops  of  sulphide  of  ammoninm ;  heat  the  liqaid 
gently  till  it  becomes  pure  white  or  colourless ;  then  evaporate 
slowly.  A  white  amorphous  sulphocyanide  of  ammonium  remains, 
which  assumes  an  intense  cherry-red  colour  when  touched  with  a 
solution  of  perchloride  of  iron :  a  colour  which  is  discharged  by 
corrosive  sublimate,  and  so  distinguished  from  a  similar  colour 
produced  with  meoonic  acid. 

When  these  tests  are  applied  to  detect  the  acid  by  its  vtyfxmr, 
the  following  method  of  procedure  is  to  be  observed  : — 

Place  the  fluid  or  substance  yielding  the  vapour  in  a  watch- 
glass  ;  moisten  a  large  flat  disk  of  glass  with  the  test ;  invert  it 
over  the  watch-glass,  with  the  moistened  surface  downwards,  and 
allow  it  to  remain  till  a  distinct  reaction  is  perceptible  through 
the  disk. 

In  the  case  of  the  copper  test  moisten  the  glass  disk  with  a 
drop  of  a  weak  solution  of  sulphate  of  copper  (1  grain  to  the 
ounce)  rendered  slightly  alkaline  by  liquor  potass® ;  and  after 
exposure  add  a  drop  of  dilute  hydrochloric  acid.  Compare  the 
dried  stain  with  that  from  a  drop  of  the  copper  solution. 

In  the  case  of  the  nher  test,  moisten  the  glass  disk  with  a 
weak  freshly  made  solution  of  nitrate  of  silver  (gr.  1  to  f^) 
and  expose  it  to  the  vapour.  The  spot 
soon  becomes  opalescent,  and  when  dry, 
leaves  a  white  stain,  which,  examined 
by  the  microscope,  is  found  to  consist  of 
distinct  prisms,  or  long  plates,  more  or 
less  thickly  interlaced  (fig.  157).  Com- 
pare the  stain  with  that  left  by  a  drop 
of  the  silver  solution.  It  is  faintly  white 
and  has  no  distinct  crystalline  form. 

In  the  case  of  the  iron  test  moisten 
the  glass  disk  with    a  drop    of    liquor 
potassse,  and  after  due  exposure  add  a 
drop  of  the  fresh  solution  of  the  mixed  sulphates    of    iron. 
Develope  the  Prussian  blue  by  dilute  hydrochloric  add.  Com- 
pare with  the  Prussian  blue  tbe  brown  oxide  of  iron  thrown 
down  by  adding  liquor  potassse  to  the  test  liquid. 

In  the  case  of  the  sulphur  test,  moisten  the  glass  cUsk 
with  sulphide  of  ammonium,  allow  the  white  stain  of  cyanide 
of  ammonium  to  dry,  and  test  with  a  drop  of  perchloride 
of  iron  solution,  so  weak  as  to  be  nearly  colourless.  Com- 
pare the  cherry  red  of  the  sulphocyanide  with  the  ydlow 
of  the  dry  spot  of  the  perchloride.  As  the  liquid  in  the 
watch-glass  absorbs  some  of  the  vapoor  of   the  sulphide    of 


Fig.  167. 
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ammoniam,  and  tarns  white,  it  mmj  be  allowed  to  diy,  uA  h 
tested  with  the  percUoride  of  ixoo. 

Of  these  four  tests  of  pnune  add  in  Ympoatt  I  have  fimnd  At 
nlver  test  the  most  satisfiictorj.  A  nngle  apple^p  bnussd  m 
moistened  with  distilled  water,  and  plaoed  in  a  wat^-fha 
yielded  as  many  as  twenty-two  distinct  zeactiona.  The  sobtaai 
of  nitrate  of  silver  was  rendered  opalescent  in  every  instance,  sa 
the  dried  stain  was  found  to  oontun  microaoopsc  aystsk  of  tb 
cyanide.  The  results  ohtuned  with  tlie  other  tests  in  eqieri 
ments  made  under  exactly  similar  dTcamstances,  were  ki 
satisfactory.  Three  apple-pips  were  bmiaed.  moisteiiedt  sa 
placed  in  three  watch-glasses;  and  the  three  tests  were  obhIb 
the  manner  already  descrihed  for  ten  sooeeasiTe  esposiires  of  fr 
minates  each.  The  nitrate  of  nlTer  acted  ^laractcristiesDT  a 
all;  the  Prussian  hlue  test  succeeded  in  three;  and  liebig'sta 
in  one.  Bat  in  the  last  experiment  the  liqiud  in  the  watdb-^ 
was  whitened  hy  the  sulphide  of  ammoninm.  and,  wbes  A? 
yielded  a  white  stain,  having  a  characteristic  reactioB  with  th 
pcr-salt  of  iron.  (Q.) 

Bydrocyanio  Acid  in  Orgamie  Ifurteret. 

The  add  heing  highly  yolatile,  the  examination  of  aD  orgus 
liquids  and  substances  supposed  to  contain  it,  should  be  va/k 
without  delay. 

For  the  detection  of  hydrocyanic  add  in  snch  organic  matter 
and  liquids  we  resort  to  a  process  of  distillation.  But  previoa 
to  doing  so,  we  may  apply  the  four  tests  to  the  Tapour  given  oi 
The  process  of  distillation  is  conducted  as  follows : — 

The  filtered  liquid,  if  alkaline,  is  neutralized  by  sulphuric  sad 
which  will  fix  any  ammonia  generated  by  pntrefactioo.  It  i 
then  to  be  distilled  from  a  water-bath,  at  about  150°  Fahr..  ti! 
about  an  eighth  part  has  passed  into  the  rectdver.  This  fisi 
may  then  be  tested  by  the  reagents  just  described. 

It  has  been  objected  to  this,  and  every  other  process  in  whid 
heat  is  employed,  that  hydrocyanic  add  may  be  formed  dnriof 
distillation  by  the  decomposition  of  animal  matter.  This  is  ) 
mere  conjecture,  unsupported  by  experiment.  It  has  also  bee 
objected  that  the  add  may  be  formed  in  the  coarse  of  the  petre 
faction  and  decay  of  various  animal  and  vegetable  matteiSk  sad 
as  cheese  and  the  ergot  of  rye. 

These  objections  are  futile  in  all  those  cases  in  whidi  penosi 
are  found  dying  or  dead  with  the  odour  of  pmane  add  strong 
upon  them ;  and  in  many  cases  they  are  effectually  removed  bj 
analysing  the  secretions  ii  the  body  itself,  snch  as  the  senun  d 
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the  brain.  In  a  cane  which  I  saw  daring  mj  pupilage,  hydro- 
cyanic acid  was  readily  detected  by  its  odour  in  all  parts  of  the 
body,  and  was  found  in  the  bndn  by  Mr.  Everett.  (6.) 

Quantitative  Analysis. — Use  for  this  purpose  the  precipitated 
cyanide  of  sliver,  every  100  grains  of  which  correspond  to  20*83 
grains  of  the  pure  anhydrous  acid. 

EXFEBIMENTS  ON  ANIMALS. 

Hydrocyanic  acid  in  all  its  forms  is  a  most  energetic  poison. 

Aniinals  made  to  breathe  air  stiturated  with  the  vapour  of  the 

anhydrous  acid,  die  instantaneously  (Pereira),  or  in  from  one  to 

ten  seconds  (M.  Robert).     The  fluid  anhydrous  acid  acts  nearly 

I      as  rapidly.     A  single  drop  put  into  the  throat  of  a  dog  killed 

■  it  after  two  or  three  deep  hurried  respirations ;  it  acted  almost 
S  as  quickly  when  dropped  under  the  eyelid ;  and  when  injected  into 
I  the  jugular  vein,  the  animal  fell  dead  at  the  very  instant,  as  if 
(  struck  with  a  cannon  ball,  or  with  lightning  (Magendie).  A 
f     single  drop  in  the  mouth  of  a  rabbit  began  to  act  in  sixty-three 

seconds,  and  killed  it  in  eighty-three ;  three  drops  began  to  act 
I  on  a  cat  in  ten  seconds,  and  on  another  in  five,  killing  the  first 
in  thirty  seconds,  and  the  second  in  forty ;  four  drops  began  to 
act  on  a  rabbit  in  twenty,  and  killed  it  in  thirty,  seconds ;  and  a 
quantity  equivalent   to  an  ounce  and  a  half  of  medicinal  acid, 

■  began  to  act  on  a  rabbit  directly  it  was  poured  into  its  mouth, 
and  killed  it  outright  in  ten  seconds  at  furthest.  Three  drops 
projected  into  the  eye,  acted  on  a  cat  in  twenty  seconds,  and 
killed  it  in  twenty  more,  and  the  same  quantity  dropped  on  a 
fresh  wound  in  the  loins,  acted  in  forty-five  seconds,  and  proved 
fatal  in  one  hundred  and  five.  In  the  slower  cases,  there  were 
violent  fits  of  tetanus ;  but  in  the  very  rapid  cases  the  animals 
died  just  as  the  fit  began  to  show  itself  with  retraction  of  the 
bead.  In  rabbits  the  spine  was  bent  back,  in  cats  it  was  curved 
forwards.  (Christison.) 

The  concentrated  acid,  then,  according  to  its  quantity,  and 
mode  of  administration,  may  begin  to  act  on  the  animals  usually 
submitted  to  experiment  instantaneously,  or  in  from  five  to  sixty- 
three  seconds,  and  may  kill  in  from  ten  to  one  hundred  and  five. 
When  dropped  into  the  mouth  it  may  begin  to  act  m  from  five 
to  ten,  and  prove  fatal  in  from  thirty  to  forty,  seconds. 

The  efiects  of  the  dilute  acid  on  animals  have  been  reported  by 
several  observers.  Mr.  Nunneley,  of  Leeds,  who  made  a  very 
large  and  carefully  conducted  series  of  experiments,  mostly  on 
dogs,  shows  that  a  large  dose  of  the  dilute  acid  kiUs  as  quickly  as 
the  concentrated  add ;  and  that  moderate  dilution  not  only  does 
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not  impair,  but  oven  loiDcwhnt  cnliaacn  iU  cActit  Lai^  dss 
of  the  dilute  acid  ileatray  life  in  from  two  fi  fiflten  nunata ;  W 
life  may  W  prolongHl,  after  ■  filo]  Haae,  tat  boun  or  enn  ^ 
A  dog  poifiourd  by  Coollon  died  liW  nineteeii  day»  of  n" 

WTieii  tlie  dwe  ii  abort  of  a  latkl  one,  the  animal  !i  i 

one  or  two  minntas  with  pitdineai,  ne&kaeaa,  ealiwtian,  *ai  p* 
tniBiou  of  the  tongtip,  hurried,  panting  reajaratioii.  Ii*a  Iter.  ^ 
protriisinn  of  Ute  e;»i,witli  convukuoni  or  tetanic  muat,^mtt 
into  parnljsi^  atid  iiweiinbiUty.  After  l^in^  in  Uni  ilal*^ 
tJmo,  seusibility  and  power  of  motion  are  gmdnallr  wton^  Mlk 
alight  coovulaiottB  and  gasping  reapiration,  ami  ■onetimMiir 
atrong  coovaliriDOs  and  loud  howling*.  Tbe  aiJinil  thai  Uk  M 
a  alee]],  sometimes  so  jirof ound  as  to  resemble  tbe  «ffaoU«f  nni 
and  mdcea  up  recovered  but  feeble,  lite  brckth  itf  (ha  rr" 
baa  tiie  odour  of  the  poiion.  In  oold-bloodad  "■'r^-h,  tuA  t 
fto^  tbe  pcriaon  kiU*  irilbaat  cansng  oonmlAMiL 

SoTBtnl  (jueations  of  obvious  inedico-lefjal  iiHportaiiw  reLilir: 
to  the  Bj'viiiitoiUB  of  piMaoniiig  bj  [irijssie  iicid  have  bciii  illii3:nl.'J 
bj  experiments  on  animals. 

Conmliiost. — The  question,  whether  oonvnlsiona  are  mn? 
the  couLtnon  symptoiDB  of  poisooiug  by  prussic   acid  baa  hwi 
answered  in  the  affirmative.     They  are  gencrallj  presmt;  Iwl 
freqoent  eiesptions  to  the  role  are  record«l   by  almost  ail  ak   I 
have  experimented  largely  on  animak. 

The  SAriek  or  Cry,— This  too  is  a  common,  but  n 

aymptoro.  It  is  diSfribed  by  Mr,  Nunneley  aa  "  a  pecnliar  vf, 
indicative  of  aevare  distress,  different  from  anything  lieard  in  aj 
other  state,"  and  a«  lie  believes  "  characteristic  of  the  p 
In  bis  nomenins  eipBrimcnts  on  dogs  it  was  present  in  on 
balf  tlie  cases. 

Expuition  of  Fitcet  and  TWne.— Tbe  fincea  alone  were  paMri 
in  about  u  tenth  of  the  cascc  ;  In  another  tenth  both  feetB  ad 
□rinei  in  a  jar  larger  iinmber  thenrinealonu;  and  in  abonl 
filths  of  tlic  whole  neither  Ivoes  nor  urine.      (NnnDcler.) 

AcU  if  VolilioH. — Such  acts  are  often  perfonavd  beHmi  the 
poisonous  efiecta  show  themselves.  One  dog,  after  tajrinit  tbe 
poiion,  "  went  down  three  or  four  alcpa  of  some  stairs,  aw  tte 
door  at  tbe  bottom  was  closed,  and  tBme  back  again;"  asJ 
another  "  went  down,  came  up,  and  then  went  down  again  the 
nhole  flight  of  a  steep  winding  staircase ;"  and  a  third  •■  retained 
anffieient  vigour  to  jump  over  one  of  the  dogs,  and  then  actnallj 
leaped  completely  across  the  open  top  of  the  i  ' 
(JJunnelcy.) 

The  posl-marlrm  appearoKcei  in  the  animals  submitted  U 
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Dot  well  marked.  The  brain  has  gmerally  a  natural 
longh  iU  veuels  have  been  foand  tnrgid,  and  in  one 
le  hone)  there  was  extravasation  of  blood  between 
lembranes.  The  heart  and  great  vessels  di£fer  in 
id  contents,  according  as  death  occurs  quickly  or 
ises  of  sudden  death,  the  left  side  of  the  heart  is,  in 
lase,  perfectly  empty  and  rigidly  contracted,  while 
n  tains  blood,   sometimes  in  larg^  quantity.      In 

both  sides  of  the  heart  are  distended  with  black 
ley).  Sometimes  the  blood  is  florid ;  but  usually  it 
colour  of  the  blood  in  asphyxia.  In  frogs  poisoned 
cid,  the  heart  is  found  dilated,  and  filled  with  bright 
is  colour  of  the  blood  is  attributable  to  an  alteration 
3f  the  corpuscles,  so  that  they  reflect  light  more 
)rding  to  Magendie,  the  pure  acid  so  completely 
rritability  of  the  heart  and  voluntary  muscles,  that 
sible  even  to  the  stimulas  of  galvanism.  Bat  "  in 
lents  on  cats  and  rabbits  with  the  pure  add  the 
;ed  spontaneously,  as  well  as  under  stimuli,  for  some 
ith,  except  in  the  instance  of  the  rabbit  killed  with 
rains,  and  one  of  the  cats  killed  by  three  drops  ap- 
3ngue.  In  the  last  two  the  pulsation  of  the  heart 
le  short  fit  of  tetanus  which  preceded  death ;  and 

whose  chest  was  laid  open  instantly  after  death, 
IS  gorged,   and   its  irritability  utterly    extinct." 

The  lungs  are  sometimes  empty,  but  more  fre- 
d  with  blood.  The  membrane  to  which  the  acid  is 
ally  found  congested.    The  corpse  is  generally  very 

of  prussic  acid  is  not  yet  in  all  respects  satisikc- 
ned.  For  a  very  exhaustive  memoir  on  the  subject 
I  referred  to  the  recent  work  of  Preyer,  'Die 
Prussic  acid  is  a  universal  poison  both  to  plants 
imal  tissues  and  organs.  Preyer  attributes  the  chief 
iction  on  the  vagu?,  and  interference  with  the  re- 
res.  The  convulsions  he  regards  as  being  essen- 
'  asphyxia. 

,  P08T-U0BTSH  APFEABAN0E8,  AND  TBBATlCBirr. 

— The  symptoms  of  poisoning  by  prussic  acid  in  the 
t;  vary,  as  experiments  on  animals  would  lead  us  to 
he  dose,  and  with  the  age,  strength,  and  state  of 
When  the  dose  is  large,  the  symptoms  begin  in  a 
r  minntei.    There  is  probably,  in  all  cases,  a  short 
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intenral  of  ooiiBoioDSDeM,  and  then  a  nidden  aooev  of  ^ddinai^ 
rapidly  followed  by  insennbility,  deep  catching  reflation,  and 
speedy  death.  When  the  caie  ia  prolonged  beyond  a  tern  Beoondl^ 
or  minutee,  other  lymptoms  are  tnperadded. 

The  symptoma  of  the  fatal  oasea  and  those  of  greatest  sercrity 
are: — insensibility,  deep  catching  respiratiosi,  loud  mncoai 
rattle*  cold  and  bine  skin,  dikted  pnpil,  very  rapid  pulse  sod 
breathing,  rigid  contraction  of  the  jaw,  tetanic  spasms  or  stroog 
oonvnlaons  of  the  extremities,  and,  in  some  casea,  discharges  of 
urine  and  faeces.  In  protracted  fatal  cases,  and  in  rare  cases  d 
recovery,  the  leading  symptoms  are  dyipncsa,  kmd  mDcona  rattle, 
slight  convulsions,  and  salivation.  In  acnte  caaea,  the  canse  of 
death  resembles  shock,  in  chronic  cases,  soffbcatian.  In  rare  ia- 
stances  narcotic  symptoms  are  present,  as  in  poisoning  by  opimB. 

The  short  interval  of  consciousness  which,  aa  jnst  stated,  pro* 
bably  occurs  in  all  cases,  is  sometimes  filled  in  by  voluntary  acta 
But  a  few  persons,  after  swallowing  large  doses,  have  stag^qsJ 
a  few  steps,  fallen  without  a  groan,  apparently  lifeless,  and  died 
after  a  few  convulsive  expirations,  in  less  than  four  minnt^  titer 
swallowing  the  poison ;  others  have  uttered  expreanona  of  fesr» 
and  then  fallen  as  if  struck  by  Ughtning.  In  many  cases  they 
have  been  heard  to  fall  without  uttering  any  sound. 

In  smaller  doses,  the  pcnson  occasions  nausea,  salivatkniy  fcl* 
lowed  sometimes  by  ulceration  of  the  mouth,  a  rapid  pulses  sod 
weight  and  pain  in  the  head,  succeeded  by  a  feeling  of  anxictj 
lasting  several  hours. 

Post-mortem  Appearances, — ^Tbe  countenance  ia  pale  sad 
composed,  the  eyes  glistening,  the  venous  system  gorged  witk 
blood  of  a  glimmering  blue  tint,  the  brain  oongreated,  with  serosi 
e£^sion  into  the  ventricles.  Traces  of  Inflammation,  or  of  coo* 
gcstion,  of  the  mucous  membrane  of  the  stomach,  in  patdies  s 
spots,  congestion  of  the  lungs,  and  a  deep  blue  colour  of  the  U^ 
have  been  mentioned  among  the  oocasionid  appearances.  Pntre 
&ction  makes  rapid  progress,  as  in  most  other  forma  of  soddtf 
death. 

The  stomsch  and  every  part  of  the  body  exhale  the  odour  ef 
prussic  acid ;  but  not  in  all  cases.  It  may  be  expected  to  be 
absent  when  the  patient  lives  long  enough  to  exhale  it  freebf 
from  the  lungs,  or  where  the  body  has  been  for  some  tnse 
placed  under  circumstances  favourable  to  evaporation.  It  hai 
been  recognised  in  the  stomach,  and  not  in  other  pcu-ta ;  and  is 
other  parts  when  there  was  no  trace  of  it  in  the  stomach.  Tbe 
odour  is  most  conclusive  when  perceived  in  the  blood  or  limbi; 
for  it  is  said  occasionally  to  exist  in  the  stomach  and  intrrtintti 
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and  in  the  brain,  where  no  sabstanoe  containing  pmsdc  acid  has 
been  taken. 

Th-eaimeiU  (An(idotet), — Chlorine  and  the  mixed  oxides  of 
iron  act  as  antidotes  to  prosaic  add,  the  one  by  withdrawing  the- 
hydrogen  of  the  poison,  the  other  by  forming  with  it  the  in- 
soluble Prossian  blae.  But  there  are  few  cases  in  the  hnman 
■abject  in  which  an  antidote  can  be  applied,  and  none  in  which 
to  prepare  an  antidote  would  not  be  to  lose  valuable  time.  In 
the  g^reat  majority  of  cases  the  medical  man  is  called  to  a  suicide 
already  dead,  or  in  articulo  mortU ;  and  when  the  patient  is- 
■till  alive,  the  jaw  is  so  firmly  closed  as  to  render  the  introduc- 
tion of  an  antidote  very  difficult,  if  not  impossible. 

The  first  step  to  be  taken  is  to  administer  the  cold  affksion  as 
a  shock,  by  water  dashed  into  the  face,  or  freely  poured  on  the 
head  and  back.  As  soon  as  the  patient  is  roused,  though  still 
insensible,  and  perhaps  in  convulsions,  he  must  be  undressed^ 
wiped  dry,  and  put  to  bed.  An  attempt  may  now  be  made  to 
pass  a  feather  to  the  back  of  the  throat  to  promote  vomiting,  and 
a  sponge  or  rag  sprinkled  with  disinfecting  fluid  may  be  held  to 
the  nostrils,  the  surface  being  kept  warm  by  hot  cloths  or  flan- 
nels, and  by  frictions  with  the  hand  or  flesh-brush.  As  soon  as 
the  jaws  can  be  opened,  and  the  patient  be  made  to  swallow,  an 
emetic  of  sulphate  of  zinc,  of  mustard,  or  of  common  salt,  should 
be  piveu ;  or  the  stomach-pump  may  be  employed.* 

Fatal  Dose. — This  may  be  stated  for  the  adult  at  somewhat 
less  than  a  grain  of  the  pure  add,  or  about  45  minims  of  the  add 
of  the  British  Pharmacopceia.  Very  severe  symptoms  have  been 
caused  by  about  half  a  drachm  of  this  acid,  but  recovery  has  taken 
place  from  doses  of  seventy  or  eighty  drops. 

Commencement  of  the  Sjfmptoms. — There  are  no  cases  on 
xecord  of  that  instantaneous  action  in  the  haman  snbject  which 
has  been  noted  in  experiments  on  animals.  But  when  the  dose 
of  the  acid  is  large  the  symptoms  set  in  very  soon,  and  death 
^ckly  follows.  In  a  case  reported  by  HufeUnd  a  quantity 
equivalent  to  forty  grains  of  the  pure  add  was  taken,  llie  man 
was  seen  to  swallow  the  poison,  was  observed  to  stagger  a  few 
steps,  and  then  to  sink  without  a  groan,  apparently  lifeless.  But 
after  smaller  fatal  doses,  or  doses  productive  of  severe  effects,  a 
short  interval  elapses  between  the  taking  of  the  poison  and  the 
loifl  of  sense  and  power.  The  voluntary  acts  that  can  be  per- 
formed in  this  interval  will  be  presently  ascertained  by  an  appeal 
to  cases. 

*  Prefer  recommends  the  tabcatansons  fa\Jectkm  of  stropia  ss  a  phyiiolo- 
gieal  antidote  to  the  action  of  hydrooyaoio  acid  on  the  vagus. 

K  K2 
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Fatal  Period, — ^After  a  large  dose,  death  takes  place  m  fnm 
two  to  five  miDntes.  But  it  may  not  happen  till  twenty  miniita» 
half  an  hoar,  three^narters  of  an  hoar,  or  an  boor ;  and  patients 
may  continue  in  imminent  danger  for  sereral  honra,  and  yet 
recover. 

Voluntary  Acts. — ^The  question  whether,  after  taking  a  lai^ 
dose  of  prussic  acid,  the  patient  retains  hia  consciousness  for  a 
time,  so  as  to  be  able  to  perform  certain  Tolnntary  acts  ?  is  sa 
important  one.  In  favour  of  the  retention  of  oonacioomess  I 
have  the  distinct  statement  of  the  patient  whose  case  will  be 
presently  dted  (G.) ;  and  that  many  voluntary  acta  may  be  per- 
formed in  this  conscious  interval  is  proved  by  several  recorded 
cases.  The  medico-legal  import  of  the  question  will  be  under- 
stood from  the  follovnng  case : — 

An  apothecary's  maid-servant  at  Leicester,  pregnant  by  Free- 
man, her  master's  apprentice,  was  found  dead  in  bed,  poisoned 
with  prussic  acid.  The  apprentice  was  suspected  of  having  been 
accessory  to  her  death ;  but,  as  it  was  proved  that  the  decetsed 
liad  made  preparations  for  effecting  a  miscarriage,  she  might  have 
taken  the  poison  of  her  own  accord.  The  question  of  suicide  or 
homicide  could  be  answered  only  by  a  reference  to  the  oonditioo 
in  which  the  body  was  found.  It  appeared,  from  the  evidence, 
that;  the  body  lay  at  full  length  on  the  bed,  with  the  head  turned 
a  little  on  one  side,  the  arms  crossed  over  the  trunk,  and  the  bed- 
clothes pulled  smoothly  up  to  the  chin ;  under  the  dothes,  <m 
her  right  side,  lay  a  corked  phial,  wrapped  in  paper,  and  contain- 
ing three  drachms  and  a  half  of  the  poison.  The  leather  and 
string  which  had  fastened  the  cork  were  found  in  the  chamber- 
vessel.*  It  was  probable,  therefore,  that  four  and  a  half 
drachms  of  the  poison  bad  been  swallowed;  and  the  questioD 
arose.  Could  the  girl,  after  taking  this  quantity  of  the  pcMsoo, 
have  corked  the  bottle,  wrapped  it  up,  and  adjusted  the  bed- 
clothes ? 

This  question  can  be  answered  only  by  an  appeal  to  fatal 
suicidal  cases  in  which  similar  acts  of  volition  have  been  per- 
formed ;  or  by  comparing  the  time  which  such  acts  occupy  with 
ascertained  intervals  of  consciousness.  The  experiments  on 
animals  performed  by  some  of  the  medical  witnesses  examined  in 
this  case,  though  useful  as  illustrations,  are  quite  inconclusive. 

The  following  facts  may  be  cited  in  iUusti'ation :— An 
apothecary's  assistant  in  Germany  took  four  ounces  of  the  add  cf 
the  Bavarian  Pharmacopoeia,  and  was  found  dead  in  bed,  with  an 
empty  two-ounce  phial  on  each  side  of  the  bed,  the  bed-covcrir^ 

*  See  this  case  rery  ftdly  reported,  'Medical  Oaiette,"  vol.  vUi.  p.  7^. 
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igh  88  the  breast,  the  right  arm  extended  beneath 
sft  arm  bent  at  the  elbow.  In  a  suicidal  case 
It,  Newham,  the  bed-clothes  were  smoothly  drawn 
Iders ;  and  on  a  chair  close  to  the  back  of  the  bed 
ith  the  cork  in  it.  A  third  case  of  the  same  kind 
ated  to  Dr.  Taylor  by  a  papiL  A  man  found  dead 
f  a  water-closet,  had  the  bottle  from  which  the 
ken  corked  in  his  pocket.  In  a  curious  case  of 
reported  by  Dr.  Letheby,  the  bodies  were  found  in 
b  implied  a  succession  of  slight  voluntary  move- 

prove  the  possibility  of  slight  voluntary  efforts 
ter  a  large  dose  of  prussic  acid ;  and  they  justify, 
question  is  concerned,  the  verdict  of  acquittal  pro- 
rour  of  Freeman. 

untary  acts  that  may  be  done  after  fatal  or  highly 
es  of  this  poison  go  much  beyond  those  inferred 
tion  of  the  bodies  in  these  instances.  In  the 
presently  to  be  more  minutely  described,  as  one  of 
six  hours  of  imminent  danger,  the  lad  took  a  large 
)ison  in  bed ;  bat  he  got  out  of  bed,  walked  roimd 

to  a  chest  of  drawers  distant  two  or  three  yards, 
»pper  firmly  in  the  phial,  and  returned  to  the  side 
n  which  he  fell  senseless. 

class  of  cases  the  suicide,  besides  other  movements 
iion,  has  been  able   to  cry  for  help  and  even  to 

ary's  apprentice  sent  from  the  shop  to  the  cellar 
a  few  minutes  away  when  he  was  heard  to  cry,  in 
'  Hartshorn !  hartshorn !"     On  rushing  downstairs, 
i  found  him  lying  on  the  lower  step,  grasping  the 
lad  scarcely  time  to  mutter,  **  Prussic  add!''  when 
lore  than  five  minutes  alter  leaving  the  shop.     He 
rachm  of  the  Bavarian  acid,  had  tried  to  get  at  the 
had  not  strength  to  uncover  the  bottle. 
8  reported  by  Mr.  Nunneley,  the  patients  not  only 
but  spoke  and  answered  questions,  after  taking,  the 
e  other  a  large  dose  of  the  poison.     The  subject  of 
answered  a  question  some  minutes  after  he  had 
ion,  and  the  man  who  recovered  retained  the  use  of 
)  jaws  gradually  closed. 

idriac  gentleman,  having  locked  himself  in  his  room, 
lohms  of  prussio  add  of  the  estimated  strength  of 
;.,  bat  after  about  a  minute  he  unlocked  the  doQt> 
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and  cried  out,  "  Come  to  me  quick,  I  am  dying.**  A  wmst  im- 
mediately entered  the  room,  and  (bond  him  lying  on  hit  hade  oo 
the  sofa,  with  hia  legs  crosMd,  insensible,  and  anoring.  Dr. 
Sewell  arrived  in  twenty  minutM.  He  waa  then  dead,  imd  pra- 
■ented  the  appearance  of  profound  slumber ;  lega  rroarod,  ansa  by 
his  ndes,  and  eyelids  firmly  dosed.* 

The  effects  of  pmssic  add  taken  in  a  large,  but  not  fatal,  dose 
will  be  seen  by  the  two  casee  which  follow.  The  first  ia  described 
in  the  '  Revue  M^cale'  for  February,  1846,  the  aeoond  esse 
under  my  own  observation  in  the  previous  year.  (G.) 

Dr.  B ,  a  physidan  at  Rennes,  having  taken,  without  i»> 

oonvenieuoe,  a  teaspoonful  of  pmssic  add,  prepared  by  himself^  in 
the  morning,  and  a  second,  prepared  after  Scheelc^a  method,  after 
dinner,  took  a  third  teaspoonfU  of  a  preparation  purchased  d 
M.  Vauquelin,  and  after  an  interval  of  a  few  seconds^  another. 
This  new  preparation  tasted  a  little  stronger,  and  Dr.  B— — 
remarked  that  **  it  had  not  hurt  him ;"  but,  on  walking  oat  of 
the  shop,  be  felt  an  alarming  disturbance  in  hia  head,  and,  oa 
returning,  uttered  a  few  expressions  of  fear,  and  fell  down  as  if 
struck  by  lightning.  The  teeth  were  firmly  doaed,  there  wai 
continually-increasing  dyspncea,  with  noisy  rattling  reapiratMO, 
cold  extremities,  distortion  of  the  mouth,  redneaa  and  swelling  of 
the  face  and  neck,  fixed  and  dilated  pupil,  and  a  pulse  imper- 
ceptible in  the  left,  and  very  small  in  the  right  arm.  The  trinDOS 
became  more  marked,  a  sbott  and  violent  convulsion  ensued,  and 
the  abdomen,  specially  about  the  epigastrium,  became  rapidly 
distended.  Attempts  were  now  made  to  rouse  him  by  stimulant 
frictions  with  ammonia  and  cantharides,  and  by  other  atimulaot 
applications;  and  on  tickling  the  throat  with  a  feather,  some 
dark-coloured  mucus  was  discharged.  After  remaining  in  this 
state  for  two  Lours  and  a  half,  he  showed  signs  of  returning  cod- 
sciousness,  and  recognised  those  around  him.  The  mental  facul- 
ties were  gradually  restored,  but  considerable  difficulty  of  breathiDs: 
and  very  distinct  rattle  remained,  with  occasional  expectorstioo 
of  yellowish  black  mucus.  During  the  whole  of  this  time  the 
breath  smelt  strongly  of  pmssic  add.     Dr.  B  was  thirteen 

days  before  he  could  go  out  to  see  his  patients,  during  which 
time  the  dyspncea  was  frequently  distressing,  particularly  when 
he  turned  in  bed,  and  when  he  awoke  in  the  morning.  At  last 
he  quite  recovered.  During  the  first  four  days  very  little  urine 
was  passed. 

*  This  csM  is  reported  by  Dr.  Sewell  of  MontreaL  For  fbll  dctafla  of  •dim 
of  the  case*  Jast  cited,  and  for  idditional  cases,  refte  to  BaaJdDff'a  *  Half* 
yearly  Abstract  of  the  Medical  Sciences,'  vd.  iL  p.  980. 
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In  the  winter  of  1844, 1  was  called  np  at  night  to  see  a  yonng 
gentleman  who  had  swallowed  prussic  acid.  The  fiiets  of  the 
case,  as  detailed  by  himself  and  his  relatives,  are  as  follows : — 

He  is  the  son  of  a  medical  man,  is  about  nineteen  years  of  age, 
and  studying  the  law.     His  disposition  is  naturally  cheerful ;  his 
habits  are  temperate  and  industrious ;  he  has  met  with  no  dis- 
appointment; and,  till  now,  has  never  contemplated  suicide.     On 
the  afternoon  of  the  day  on  which  he  swallowed  the  poison  he 
dined  in  the  Hall  of  one  of  the  Inns  of  Court,  and  drank  much 
more  wine  than  he  was  in  the  habit  of  taking.     When  he  got 
home  be  was  observed  to  be  somewhat  the  worse  for  liquor,  and 
before  going  to  bed  went  into  the  surgery,  from  which  he  took  a 
stoppered  bottle,  believed  to  have  contained  from  one  to  two 
drachms  of  prussic  add  of  Pharmacopoeial  strength,  but  according 
to  bis  own  statement,  about  a  mouthful.     Soon  after  he  had  gone 
to  bed  the  family  was  startled  by  a  noise  in  his  room  as  of  a 
heavy  body  falling,  and  a  relative  passing  at  the  time,  was  alarmed 
by  a  loud  gurgling  noise.     His  father  was  almost  immediately  on 
the  spot,  and  seeing  the  bottle  on  the  drawers,  dashed  several 
buckets  of  water  over  the  face  and  chest.     This  roused  him.     He 
was  then  taken  into  an  adjoining  room,  and  put  to  bed,  the  treat- 
ment  consisting  in  holding  ammonia  to  the  nostrils,  and  applying 
heat  to  the  spine  and  feet.     An  injection  was  also  g^ven,  con- 
taining tincture  of  assafoetida. 

When  I  reached  the  house  I  found  him  in  the  following  state, 
in  which  he  bad  continued  without  alteration  for  three  hours : — 
He  lay  on  his  back,  dravnng  in  his  breath  with  great  effort,  and 
a  loud  gasping  sound,  with  a  distinct  mucous  r41e.  The  pulse 
was  upwards  of  140  in  the  minute,  and  the  respiration  36.  The 
surface  very  cold ;  the  countenance  of  a  dull  leaden  hue ;  the  lips 
blue ;  the  pupil  extremely  dilated ;  and  the  jaws  rigid,  in  which 
state  they  bad  remained  for  the  whole  period,  so  that  it  had  been 
impossible  to  administer  any  antidote. 

The  treatment  from  this  time  consisted  in  ammonia  to  the 
nostrils,  assiduous  frictions  with  the  flesh-brush,  and  the  appli- 
cation of  heat  to  the  surface  by  means  of  warm  flannels.  At  the 
expiration  of  about  five  hours  there  was  some  effort  to  vomit, 
encouraged  by  tickling  the  throat,  and  some  bloody  mucus  was 
wiped  from  the  mouth.  Soon  afterwards  he  could  be  made  to 
swallow,  when  some  warm  brandy  and  water  and  strong  coffee 
were  g^ven  him.  At  this  time,  too,  he  could  answer  in  mono- 
syllables, and  raise  himself  on  his  elbows :  was  perfectly  sensible, 
but  looked  bewildered.  At  the  end  of  about  six  hours  he  was 
sufficiently  recovered  to  answer  questions,  move  himself  about. 
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and  call  for  lemonade,  which  he  drank  freely.  The  nraeoos  lik 
had  disappeared,  the  respiration  and  polee  were  t^  frequent,  the 
popil  was  restored  to  nearly  its  nsoal  size^  and  the  akin  was  wsrm. 
Being  disposed  to  be  qoiet,  and  seeming  oat  of  danger,  he  ms 
left  to  himself.  After  a  time  he  complained  of  folneas  at  the 
stomach,  and  asked  for  an  emetic,  which  hrooght  off  a  large 
quantity  of  undigested  food. 

About  fourteen  hours  after  taking  the  poiaoo,  T  found  bim 
quite  well,  though  weak.  He  gave  the  following  <Ustinct  aooooot 
of  the  attempt  of  the  night  before : — He  was  suddenly  tempted, 
as  he  said,  by  the  devil  to  take  prussic  acid«  nndnr  a  confused  ides 
that  it  would  not  hurt  bim.  He  swallowed  a  moathfnl  of  the 
add  from  the  bottle  in  bed.  He  then  got  oat  of  bed,  walked 
round  the  foot  of  it  to  a  chest  of  drawers  standing  witlun  a  fSev 
yards  of  the  bedside,  placed  the  stopper  so  firmly  in  the  bottle 
that  it  could  not  be  removed,  and  then  walked  back  to  bed,  ia- 
tending  to  get  in  again,  but  sat  down  on  it,  and  then  lost  all 
consciousness.  During  all  this  time  he  had  no  giddiness,  nor  un- 
pleasant sensation  of  any  kind,  no  more  than  if  he  had  taken  so 
much  water.  He  also  assured  me,  and  hb  manner  made  me 
quite  confident  that  Le  spoke  the  truth,  that  the  idea  of  snidde 
had  never  before  entered  bis  head.  The  father  of  the  lad  after* 
wards  told  me  that  the  fsBces,  and,  as  he  believes,  the  urine  too* 
were  expelled  as  the  first  efiect  of  the  poison. 

The  bottle  which  had  contained  the  poison  was  found  quite  empty, 
so  that  it  was  not  possible  to  ascertain  the  strength  of  the  prepsn- 
tion.  From  the  statement  of  the  father  and  apprentice,  that  the 
bottle  contained  one  or  two  drachms,  and  that  of  the  lad  himself, 
that  be  had  swallowed  a  mouthful,  it  is  highly  probable  that  the 
dose  taken  would  have  proved  fatal  had  it  not  been  for  the  prompt 
application  of  the  cold  aifusion,  the  continued  use  of  ammonia, 
and  the  assiduous  application  of  warmth  and  friction  to  the  sur- 
face—remedies obvioivily  indicated  by  the  extreme  coldness  of  the 
skin,  the  blueness  of  the  hands  and  face,  the  labouring  respi- 
ration, and  the  abundant  collection  of  mucus  in  the  air-passsges;. 

This  case  is  a  good  illustration  of  the  interval  of  perfect 
consciousness  and  complete  command  of  the  muscles  which  may 
intervene  between  the  swallowing  of  a  large  dose  of  pmssic  add 
and  the  development  of  its  characteristic  effects ;  and  it  is  a  very 
striking  example  of  a  class  of  cases  of  suidde  in  which  the  impulse 
to  the  commission  of  the  act  precedes  the  act  itsdf  by  a  very 
short  interval,  and  springs  up  during  a  temporary  exdtement  o( 
the  mind. 

Three  medico-legal  questions  which  have  been  raised  in 
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of  poisoning  by  pmssic  acid  have  still  to  be  considered.     To 
two  of  these  some    importance   was   attached   in  the  case  of 
Sarah    Hart,    the    victim    of   Tawell.       1.  In    poisoning    by 
prossic   acid,   is   there  any  death-cry  or  scream  which   would 
serve  to  announce  the  action  of  the  poison?     2.  Are  convul- 
sions  of  common  or  of  universal  occurrence  ?     3.  Is  prussic  acid  a 
cumulative  poison  ?     1.  In  answer  to  the  first  question  it  may 
be  stated  that  a  patient  who  is  conscious  of  having  swallowed 
the  poison  may  call  out  for  assistance :  but  the  plaintive  cry,  or 
scream,  sometimes  heard  in  animals,  has  not  yet  been  recorded  in 
any  case  of  poisoning  in  man.     2.  It  is  probable  that  convulsions 
are  not  of  more  frequent  occurrence  in  poisoning  by  prussic  acid 
than  in  other  forms  of  sudden  death.     The  expulsion  of  the  urine 
and  faeces,  observed  in  certain  cases,  was  probably  accompanied 
by  short  convulsions,  and  in  some  cases  (as  in  one  reported  by 
Mr.  Hicks)  there  have  been  efforts  expressive  of  intense  anxiety 
and  urgent  want  of  breath ;  but  the  deliberate  movements  of  the 
patient,  and  the  calm  and  easy  attitude  of  the  dead  body  in 
almost  every  instance,  show  that  convulsions  are  either  absent 
altogether  or  short  and  transient.     8.  The  question,  is  prussic 
acid   a  cumulative  poison,  may  be  raised  when  a  patient   dies 
while  taking  a  series  of  medicinal  doses  of  the  acid  at  intervals  of 
a  few  hours.     It  is  reasonable  to  suppose  that  the  previous  doses 
have  not  spent  their  force  upon  the  body,  and  that  the  addition 
of  the  last  dose  determines  the  fatal  result.     In  the  case  of  so 
volatile  a  poison,  and  one  so  readily  eliminated,  it  seems  highly 
improbable  that  a  medicinal  dose  (generally  a  small  fraction  of 
the  smallest  fatal  one),  or  even  a  series  of  such  doses,  would 
leave  such  a  residual  effect  as  to  prove  fatal  on  the  addition  of 
another  dose.     But  doses  that  exceed  the  proper  medicinal  limit 
may  happen  to  prove  fatal,  though  similar  previous  ones  have 
appeared  to  be  harmless,  in  consequence  of  a  change  in  the  state 
of  the  body  itself;  for  there  is  no  doubt  that  the  line  which 
divides  a  harmless  from  a  fatal  dose  is  not  very  wide.     For- 
tunately this  question,  so  difficult  of  solution,  is  not  one  of  great 
practical  importance. 

FOIBOXnfO  BY  THB  CYAJTIDES. 

The  cyanides  of  potassium  and  of  mercury  have  destroyed  life, 
the  latter  with  symptoms  allied  to  those  of  poisoning  by  corro- 
sive sublimate  (see  p.  502),  the  former  with  symptoms  of  poison- 
ing by  the  acid  itself. 

Cyanide  of  Fotasnum. — This  substance  is  now  largely  used  in 
the  arts,  both  in  electrotyping  and  in  photography.     It  is  used 
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to  reroore  ftmm  of  mtrtte  of  rilTer  firom  the  lumdi^  and  to  deti 
tumithed  metal  and  gold  and  nlTer  laoe. 

Propertie9,—Th]M  salt  ii  aold  as  a  ddiqneaoeiit  white  cmUl  9 
cryftaUine  maa,  having  a  atroog  odoor  of  pmanc  add,  and  t 
characteriatic  cold,  hitter,  pungent  taete.  It  ia  rerj  aoloUe  ii 
water ;  and  the  solution  has  a  strong  mUodine  reaction. 

Tests : — a.  On  adding  an  add*  the  vapour  of  prassie  aod  if 
given  off,  whidi  may  he  identified  hj  ita  odoar,  and  by  tbe  telti 
described  at  p.  606.  b.  It  yields  with  a  solation  of  nitrate  of 
silver  the  white  cyanide,  e.  Chloride  of  platinom  throvi  dovs 
the  hase.  d.  The  liquid  tests  produce  with  the  aolntion  the  r^ 
actions  described  at  p.  604 ;  bat  as  the  aolntiofn  already  coofisiBi 
potash,  the  addition  of  liquor  potasse  is  not  needed. 

In  organic  liquids  the  poison  may  he  detected  hj  neatnlisaf 
the  base  with  sulphuric  add,  and  distilling  over  the  pmanc  aoi 

Symptoms. — lliis  substance  acts  nearly  with  the  rapifitT 
and  violence  of  pmssic  add  itsdf,  and  girea  rise  to  the  asai 
symptoms. 

Fatal  Dose. — Less  than  five  grains.  As  the  cyanide  eontuai 
neariy  40  per  cent,  of  the  anhydroos  add,  it  is  probable  thst 
about  two  and  a  half  grains  would  destroy  life. 

Post-mortem  Appearamces.^^Those  proper  to  poisoning  b; 
prussic  add. 

T}reattiient — ^Thst  of  poisoning  by  pmssic  add  itself.  As  tbe 
cyanide  is  a  strong  irritant,  it  should  be  used  with  esatka 
whether  to  remove  stains,  or  for  manufacturing  purposes. 

TEChETABLE  8TJB8TAKCE8  AVD  FRODTTCTS   COirTAna56, 
OB  YIEIDIXO,  HYDBOCYAKIG  ACID. 

The  leaves,  seeds,  or  roots  of  several  plants  contain  pnacf 
acid,  or  yield  it  when  bruised  and  moistened.  It  is  found  in 
the  bitter  almond,  the  kernels  of  the  cherry,  plum,  and  pncb. 
and  the  pips  of  the  apple.  The  poison  is  extract^ 
fhrai  the  leaves  of  the  cherry  laurel  by  distillation,  and  the  phot 
which  yields  tapioca  (the  lafropha  maatAo/,  or  cassava)  cootaiw 
it  in  the  juice  of  the  root.  The  bitter  almond,  the  oil  and  «ttfr 
obtained  from  it,  and  the  water  distilled  from  the  cherry  barel 
deserve  special  notice. 

The  hitter  almond  is  distinguished,  as  its  name  implies,  by  iti 
bitter  taste.  It  forms  with  water  a  white  emulsion,  in  wlodi  tbe 
essential  oil  blended  with  prussic  add  is  rapidly  developed  by  tbr 
mutual  action  of  two  of  its  constituents,  emulsine  and  amj^Blim. 
The  vapour  fVom  the  emulsion  acts  characteristically  with  the 
tarts  for  pmssic  add.    As  the  same  change  takea  place  ia  thi 
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gtomach,  bitter  almonds  cannot  be  safely  eaten  nor  the  hitter 
almond  cake,  which  remains  after  the  expression  of  the  fixed  oil. 
This  oil,  its  alcoholic  solution  (almond  flavouring),  and  bitter 
almond  water,  are  active  poisons,  and  have  proved  fatal.  Of 
these  three  preparations  the  first  is  by  far  the  most  important,  as 
it  is  a  very  active,  and  a  very  favourite,  poison. 

Essence  or  Oil  of  Bitter  Almonds. — This  is  the  product  of  the 
distillation  of  the  pulp  or  emulsion  of  the  bitter  almond.  It 
contains^  in  addition  to  hydrocyanic  acid,  hydride  of  benzole, 
benzoin,  and  benzoic  acid.  The  acid,  to  which  it  chiefly  owes  its 
poisonous  properties,  may  be  separated  from  it,  and  the  essence 
thus  purified,  and  rendered  comparatively  harmless,  is  sold  for 
culinary  purposes.  The  essence,  or  oil,  previous  to  this  separa- 
tion,  contains  from  8^  to  14^  per  cent,  of  the  anhydrous  acid. 
It  is,  therefore,  from  four  to  seven  times  as  strong  as  the  acid  of 
the  Pharmacopceia.  A  liquid  variously  known  as  almond  flavour, 
spirit  of  almonds,  or  essence  of  peach  kernels,  consists  of  the  oil 
dissolved  in  seven  or  eight  times  its  quantity  of  spirit. 

Properties. — Ordinary  specimens  of  the  oil  have  the  colour  of 
amber,  a  peculiar,  pungent  odour,  due  in  part  to  the  prussic  add 
which  it  contains,  and  a  bitter,  aromatic  taste.  It  is  heavier 
than  water,  which  dissolves  only  a  small  fraction  of  it ;  but  it  is 
soluble  in  alcohol  and  ether.  It  produces  a  greasy  stain  on  paper, 
and  has  a  slight  acid  reaction.     Strong  sulphuric  acid  reddens  it. 

Tests. — Those  of  hydrocyanic  add.  Pour  drops  of  the  oil 
into  a  series  of  watch-glaases,  add  a  few  drops  of  distilled  water, 
and  invert  over  them  disks  of  glass  moistened  with  the  several 
tests  (p.  605).  Or,  place  a  few  drops  of  the  oil  in  a  test-tube, 
add  a  drachm  of  distilled  water,  mix  well  by  shaking ;  pour  the 
mixture  on  a  wet  filter,  and  test  the  liquid  that  passes  through 
for  dilute  hydrocyanic  acid. 

Symptoms. — Those  of  poisoning  by  hydrocyanic  add  (p.  609)  ; 
but  the  symptoms  begin  later,  and  last  longer ;  present  similar 
variety ;  and  similar  acts  of  volition  occupy  the  interval  between 
swallowing  the  poison  and  the  commencement  of  the  symptoms. 

Post-mortem  Appearances, — Those  of  poisoning  by  prussic 
add  (p.  610),  the  odour  of  the  oil  taking  the  place  of  that  of 
the  add. 

Treatment. — That  of  poisoning  by  hydrocyanic  acid  (p.  611). 

Fatal  Dose. — About  twenty  drops.  As  strong  spedmens  of 
the  oil  have  from  four  to  seven  times  the  strength  of  the  add  of 
the  Pharmacopoeia,  and  a  less  quantity  of  the  acid  than  fifty 
minims  has  proved  fatal,  it  is  probable  that  ten  or  twelve  drops 
might  kill  an  adult 
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DMraUon.—?nm  a  few  roiniit«   to   bait  an  hoar-    tl  m 
dealTD;  life  us  ipcvdiljr  ai  pnusic  Bciil  itoelf. 

Siller  Almond  Walrr.—tbis  is  distilli^  frqtn  Um  ab  U 
tiUt  Bipresmng  tha  Biud  oU.  It  u  found  in  ttio  ifaonof  rtlUk 
streopth,  from  a  quarter  per  ceot.  to  one  per  ocnt^  and  ihdi 
novar  U  iudiI  u  a  medidne.  It  o»e*  iu  pouonoat  nfaxr^  » 
the  prorac  acid  It  pont^na ;  tnd  reipouda  to  tht  lots  6b  iW  , 
poiwn  (p.  604).  Tlio  (jmptmni,  poaU mortem  appnnHO,  id  ' 
tTeatmiiat  are  tbcw  of  poIeuniDg  by  t)ie  acid  (p.  609) 

Laurel    WaUr.—Tba   UaVIK   of  the    cherry    laurel  (/n^  ■ 
laun>erra«a).  Sg.  158.  n^  biA 
n«-i»  R  distUIed  i«t«  ud  u  aM- 

till  oil,  wUtA  IwTBtliosnep*' 
I  pntiw  u  tile  water  andd^ 
^  utter  klmoiida,  and  were  fbrtM^ 
™plojcd  for  the  same  mrp-sfi. 
n,L-  (juanlity  of  prusri,-  «<^d  ^ 
tlia  water  is  about  ■  quartu,  «rf 
in  tha  oil  three  and  a  qiarUr, 
per  cenl.  Other  portion*  of  tki 
plant  also  yield  the  poison;  bolil 
la  not  contiiiocd  in  tbe  pnlpof  tin 
fruit.  The  ehprry-laarel  wtta 
has  more  than  ones  proved  (alil ; 
but  the  case  which  poistna  xU 
(rrealcst  interest  is  that  of  Si 
Tbeodosius  Boughton.  poimaol 
by  CapUin  Donellnn  in  1781. 

Sir  TheodosioB  Booghton,  • 
hpAllhy  young  roan  twenty  vMit 
old,  was  in  the  habit  of  taking  i 
laiative  dranght  from  the  huidi 
of  bis  mother.  On  the  morning  of 
bis  daath  ebg  alaerved,  nhifc 
giving  him  bia  draught,  that  it 
had  a  strong  amell  of  bitter 
tlraonds.  "  Two  minutes  after  be  took  it  sbe  observed  a  rattling 
or  gui^ling  in  bis  atomacb  ;  in  ten  minutea  more  he  seemed  in- 
clined to  doie.  and  in  five  miautes  afterwards  she  found  him 
quite  insonsible,  with  the  eyee  fiicd  upwards,  the  teeth  locked, 
froth  running  out  of  his  mouth,  and  a  great  heaving  at  Uii 
alomacb,  and  gurgling  In  Ilia  throat.  He  died  within  half  so 
hour  after  swallowing  tbe  draught."  Tbe  body  waa  carelaalj 
inspe<;ted  ten  days  after  death,  but  the  post-mortem  ai 
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)w  no  light  on  the  cause  of  death.  The  odour  of  the  draught* 
rapid  occurrence  of  symptoms  so  closely  resembling  those 
lent  in  recorded  cases  of  poisoning  by  prussic  acid,  and  the 
!dy  death  of  the  sufferer  at  an  age  when  apoplexy  is  so  rare, 
bine  to  leave  no  reasonable  doubt  of  the  real  cause  of  death. 

n.  OXALIC  ACID  (Acid  of  Sugar), 

his  substance,  under  the  name  of  acid  of  sugar,  is  largely 
I  by  bookbinders,  shoemakers,  and  workers  in  leather,  by 
w-bonnet  makers  and  workers  in  straw ;  and  by  workers  in 
« ;  also  to  take  ink-stains  out  of  linen.  It  is  sold  both  by 
agists  and  by  persons  who  supply  the  trades  using  it.  Its 
ipness  (2<2.  per  ounce),  common  employment,  and  known 
vity,  commend  it  to  the  suicide ;  its  resemblance  to  Epsom  salts 
Is  to  accidents ;  but  its  sharp  sour  taste  unfits  it  for  the  pur- 
)  of  the  murderer,  unless  mixed  with  some  strongly-flavoured 
or«  such  as  gin,  brandy,  rum,  porter,  or  strong  tea  or  coffee. 
)xalic  acid  takes  the  sixth  place  among  the  poisons.     In  the 

years,  1852-56,  it  was  credited  with  13  deaths  per  annum,  or 

at  1  in  21  of  the  ascertained  poisons.     Of  these  13  deaths,  4 

irred  in  men  and  9  in  women,  and  10  of  the  13  were  suicidal 

s. 

)xalic  acid  may  have  to  be  examined  in  suhslance,  in  solution, 

in  organic  mixtures, 

1.  In  Substance, 

lie  crystals  are  transparent,  colourless  or  nearly  so,  not  deli- 
scent,  very  sour  in  taste,  soluble  in  their  own  weight  of  hot, 
in  about  eight  times  their  weight  of  cold  water;  also  in 
)hol.  When  heated  on  platinum  foil,  they  are  wholly  dis- 
ited.  When  heated  on  a  plate  of  white  porcelain,  they  yield 
bite  sublimate  at  180°,  and  melt  at  280°  Fahr. 
rhey  are  flattened  four-sided  prisms,  with  dihedral  or  tetra- 
ral  summits  (fig.  159) ;  and,  when  deposited  from  solutions  of 

acid,  have  the  forms  shown  in  fig. 
».     They  resemble  the  crystals  of  sul-  Fig.  169. 

te  of  magnesia  and  sulphate  of  zinc,  so     ^^  >7 

to  be  occasionally  confounded  with  /^ /^ 

m.       But    they  are   easily    distin- 

ibed. 

)xalic  acid  has  a  sharp  sour  taste ;  the  two  salts  are  bitter : 

solution  of  oxalic  acid  has  a  strong  add  reaction ;  that  of  sul- 
.te  of  magnesia  is  neutral,  and  that  of  sulphate  of  zinc  slightly 
1 :  oxalic  acid  is  entirely  dismpated  by  heat,  or,  if  impure,  leaves 
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cipitate  ceases  to  be  fonned.  This,  the  oxalate  of  lead,  is  then 
difiliued  through  distilled  water,  and  sulphuretted  hydrogen  gas 
transmitted  through  it  for  two  hours.  Black  sulphide  of  lead  is 
thrown  down,  which,  being  separated  by  filtration,  the  acid 
remains  in  solution. 

If  the  carbonate  of  lime  or  magnesia  had  been  given  as  an 
antidote,  a  modified  process  will  be  required  to  detach  the  acid 
from  the  base.  The  solid  matters  must  first  be  broken  down, 
and  brought  to  the  consistence  of  a  thin  syrup  by  the  addition,  if 
necessary,  of  distilled  water.  About  a  twentieth  part  of  its  bulk 
of  carbonate  of  potash  must  then  be  added,  and  it  must  be  boiled 
for  two  hours.  The  resulting  liquid  will  contain  soluble  oxalate 
of  potash,  and  insoluble  carbonate  of  lime  or  of  magnesia,  which 
being  separated  by  filtration,  the  liquid  that  passes  the  filter  will 
consist  of  oxalate  of  potash  in  solution.  The  base  is  now  to  be 
neutralized  with  pure  nitric  add,  and  the  solution  of  acetate  of 
lead  to  be  added  as  long  as  any  oxalate  of  lead  falls.  This  being 
collected,  and  suspended  in  distilled  water,  is  to  be  treated  by  sul- 
phuretted hydrogen,  the  sulphide  of  lead  filtered  off,  and  the  add 
solution  tested  for  oxalic  acid. 

If  the  antidotes  have  only  partially  neutralized  the  poison,  so 
that  the  liquid  has  an  acid  reaction,  the  first  process  must  be 
adopted  for  the  liquid  portion,  the  second  for  the  solid  matters. 

As  oxalate  of  lime  exists  in  large  proportion,  but  in  small 
absolute  quantity,  in  rhubarb,  it  is  always  possible  to  attribute 
its  detection,  when  in  small  quantity,  to  rhubarb  taken  medi- 
dnally.  The  history  of  the  case,  with  the  previous  symptoms 
and  post-mortem  appearances,  will  meet  this  objection. 

A  strong  solution  of  oxalic  add  stains  black  cloth  a  deep-brown 
colour  without  corroding  it,  it  reddens  the  vegetable  blues,  and 
as  it  removes  the  colour  of  ink,  it  has  been  used  to  discharge 
writing. 

QuantUative  Analyns.—JJee  for  this  purpose  the  oxalate  of 
lead.     100  grains  correspond  to  42  of  the  crystallized  add. 

Experiments  on  Anitnalt. — Large  doses  (such  as  ^ss)  in  strong 
solution  cause  symptoms  of  irritant  poisoning,  and  death  from 
collapse  in  from  two  to  twenty  minutes.  Black  extravasated 
blood  is  found  in  the  stomach,  and  there  are  marks  of  acute  in- 
flammation with  hardening  or  softening  of  the  lining  membrane. 

The  efiects  of  oxalic  acid  on  animals  have  recently  been  investi- 
gated by  Onsum,  Cyon,  and  Hermann.  According  to  the  experi- 
ments of  Cyon,  when  oxalic  acid  is  injected  into  the  drculation  or 
peritoneal  cavity  of  rabbits,  it  acts  as  a  cardiac  poison.  Soon 
after  ix^jecUon  the  pulse  becomes  very  weak  and  frequent,  dyspnoea 


634 


OXAUC  ACID. 


npidly  oomes  on,  and  death  with  ooombioiM.  After  dotli  tb 
heart  is  found  dilated  and  fbll  of  blood.  It  teenia  to  act  on  the 
intra-cardial  ganglia  (Hermann,  *  JEzperimeiitelle  Tozkolagie^ 

SYMPTOMS,  POST-MOBTBM  IPPBAKAHCSS,   AITO   TBXAIMEVZ. 

Symptoms. — The  symptoms  in  man  vary  with  the  don  aad 
the  concentration  of  the  poison.  When  the  doee  is  laisc^  sad 
the  solution  strong,  the  symptoms  follow  immediately  on  tk 
swallowing.  An  intensely  soar  taste  ia  speedily  Iblkmcd  by  t 
barmng  sensation  in  the  pit  of  the  stomach,  increased  by  uiasuic, 
with  pain  and  constriction  of  the  throat.  Vomitii^,  ganftnatf 
of  blood,  but  generaUy  of  a  greemsh-brown  or  black  gnmicn 
matter,  soon  follows,  and,  if  the  patient  sorviTe  several  hoozs 
there  is  purging  of  a  similar  matter,  sometimes  tinged  with  blood. 
The  remaining  symptoms  are  those  of  collapse — extreme  debi%, 
pale  and  anxious  countenance,  cold  and  danuny  skin,  <an»x\  aad 
frequent  pulse,  and  hurried  respiration.  There  are  also 
of  the  mouth,  inflammation  and  swelling  of  the  tongne, 

tion  of  the  throat,  painful  deglutition,  intense  thirst  lesi , 

difficulty  of  breathing,  and  harassing  cough.  Cramps  and  numb- 
ness of  the  legs  and  arms,  acute  pain  in  the  head  and  beck,  dc£< 
rium  and  convulsions,  are  among  the  nervoos  symptoms  presot 
in  certain  cases. 

These  symptoms  are  subject  to  many  anomalies  and  ezceptioos. 
Even  pain  and  vomiting  have  been  absent,  or  yomiting  has  oot 
occurred  till  emetics  were  'given.  A  rash  has  appeared  on  the 
skin.  In  one  case,  leeches  applied  to  the  epigastrium  soon  fell 
off  dead. 

Post-mortem  Appearances, — The  external  appearance  of  the 
body  is  natural,  and  the  countenance  pale  and  composed.    The 
lining  membrane  of  the  mouth  and  fences  is  generally  whiti^ 
shrivelled,  nnd  easily  detached,  and  a  similar  appearance  extendi 
into  the  gullet,  which  is  contracted  into  longitudinal  and  trans- 
verse folds,  while  the  epithelium  is  detached  in  small  irregular 
patches,  leaving  a  brown  surface  beneath.     The  tube  sometimes 
closely  resembles  a  piece  of  worm-eaten  wood.     (See  figs.  71  and 
72,  p.  428.)     The  stomach  contains  a  dark-brown,  or  greenish- 
brown,  grumous  matter,  in  appearance  nearly  resembling  mecoimm, 
which  also  lines  the  cosophagus,  and  extends  into  the  duodenum. 
In  some  cases,  the  lining  membrane  is  quite  pale,  and  free  frtan 
rugse;  in  others  it  is  highly  inflamed,  and  the  rags  strongly 
marked.     It  is  easily  stripped  off,  and  in  some  instances  hasbeeo 
extensively  detached.     Its  vessels  are  minutely  ix^ected  with 
bhick  blood.    (See  fig.  73,  p.  428.)    Perforation  is  me.    Ia 
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cases  of  some  oontinaance,  the  small  intestiues  present  the  same 
appearances  as  the  stomach.  The  peritonenm  has  heen  found  in- 
flamed, and  in  one  case  the  right  pleura.  The  longs  are  some- 
times greatly  congested,  and  in  one  instance  there  were  some 
traces  of  inflammation  in  the  brain. 

Occasionally  the  most  characteristic  post  mortem  appear- 
ances, like  the  symptoms  during  life,  are  absent. 

Of  poisoning  by  oxalic  acid,  Christison  justly  observes :  "  If  a 
person,  immediately  after  swallowing  a  solution  of  a  crystalline 
■alt,  which  tasted  purely  and  strongly  acid,  is  attacked  with 
burning  in  the  throat,  then  with  burning  in  the  stomach,  vomit- 
ing, particularly  of  bloody  matter,  imperceptible  pulse,  and 
excessive  languor,  and  dies  in  half  an  hour,  or,  still  more,  in 
twenty,  fifteen,  or  ten  minutes,  I  do  not  know  any  fallacy  which 
can  interfere  with  the  conclusion,  that  oxalic  acid  was  the  cause 
of  death.  No  parallel  disease  begins  so  abruptly,  and  terminates 
00  soon ;  and  no  other  crystalline  poison  has  the  same  efiect."* 
The  post-mortem  appearances  are  scarcely  less  characteristic. 
The  wrinkled  and  corroded  g^let,  the  pale,  shrivelled,  and  par- 
tially detached  mucous  membrane  of  the  stomach,  the  dark  veins 
ramifying  on  its  surface,  and  the  dark-brown  grumous  matter 
which  fills  its  cavity,  point  strongly  to  the  action  of  a  powerful 
corrosive  poison  ;  while  the  absence  of  the  coloured  spots  on  the 

akin  precludes  the  supposition  of  the  efiect  being  due  to  either  of 

^be  mineral  acids. 

J^irsi  Appearance  of  Symptoms. — When  the  quantity  of  the 

poison  is  considerable,  and  the  solution  concentrated,  the  symptoms 

liegin  immediately.     If  the  quantity  is  small,  and  the  solution 

"weak,  they  may  be  delayed  for  some  hours. 

Fatal  Dose, — Less  than  half  an  ounce  has  proved  fatal  (in  the 

case  of  a  lad  set.  sixteen,  about  a  drachm) ;  but  a  smaller  quantity 

baa  produced  severe  symptoms,  and,  on  the  other  hand,  recovery 

lias  taken  place  after  the  administration  of  two  or  three  times  as 

innch. 

FcUal  Period. — Death  may  take  place  in  less  than  ten  minutes. 

In  one  case,  the  subject  of  an  inquest  held  by  Mr.  Wakley,  it 

*  Of  11  cafes  of  poisoning  br  oxalic  acid  reported  in  the  Joamals,  6  were 
acvidcDtal,  and  6  saicidal.  Of  the  accidental  cases  S  were  bv  mistake  for 
'Xpeom  salts.  Of  13  cases,  d  recoTered  and  7  died :  3  occurred  in  males  and 
:10  in  females.  The  duration  of  the  fatal  cases  was  as  follows— 2  of  a  quarter 
of  an  hour,  1  of  twenty  minutes,  1  of  lees  than  half  an  hour,  and  1  of  eight 
^ays.    The  average  duration  of  the  first  4  cases  was  ab^ut  twenty  miuotes. 

The  reader  is  referred  to  the  following  cases :  '  Med.  Gazette,'  i.  767 ;  v.  704 ; 
3xvii.  870 :  zixi.  401.  '  London  *  Medical  Repository,'  vi.  474  ;  zi.  20;  xii.  18. 
•  Lancet,'  Dec.  16, 1827;  vol.  ix. ;  x.  612 :  xxxU.  748 ;  xxxiii.  29.  '  Guy's  Uos- 
^tal  Beports/  vii.  863.    *  £din.  Ued.  and  Surg.  Journal,'  zxiv.  67. 
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iDDii  iMTe  been  nearly  inetantsneoai.  Life  liae  been  pnk^ 
to  the  twenty.tbtrd  dey,  tbe  doee  having  been  half  en  oonoe. 

Mortality. — The  majority  of  eaeee  pcore  fktaL  A  tmaH  sn- 
ber  recorer  under  prompt  treatment. 

Treatment,— The  proper  antidote  is  chalk,  eoepeoded  in  wifar. 
Hagnena  or  its  carbonate  may  also  be  used :  in  the  fi>»tw*  of 
these  the  plaster  of  the  apartment.  lame  water  and  oQ  km 
been  used  with  adrantage;  bat  the  mIV^I^ct  aT«  rr-mA^^^OM. 
Warm  water  may  be  giTen  fteely»  alter  the  use  of  the  antidotB. 
If  Tomiting  is  not  present,  emetics  of  salphate  of  anc  ni^  W 
employed.  The  stomach-pnmp  abonld  not  be  nacd,  or  it  sborii 
be  introdnoed  with  the  greatest  cantion. 

BDTOXALATB  OJ  POTASH  (Salt  of  SottbI — EtaeaHal 

Salt  of  Lemone)^ 

This  sslt  is  a  oonstitaent  of  wood-aorrd  and  of  other  plnt^ 
It  is  used  for  bleaching  straw  and  removing  ink-staua^  fcr  wlvk 
purpose  it,  or  a  quadrooulate  of  potash,  is  aold  under  the  "•—  of 
"  esMntial  salt  of  lemoDB,"  for  three  halfpence  the  half  oeB» 
As  a  poison  it  is  nearly  as  active  as  oxalic  add.  It  hasbefs 
taken  by  mistake  for  cream  of  tartar. 

Tetts. — The  salt  consists  of  colourless  rbomlric  prisms;  last 
soar  taste,  and  strong  add  reaction ;  and  is  much  less  solubSetbi 
osslic  acid,  requiring  forty  parts  of  water  for  its  soluticB.  B 
resembles  oxalic  acid  in  yielding  a  white  predpitate  with  nitrite 
of  silver  and  sulphate  of  lime,  and  in  its  reactions  with  solpbtf 
of  copper  and  tbe  salts  of  lead. 

When  the  crystals  are  heated  on  plaUnum-foil,  they  Issn  i 
white  asb  of  carbonate  of  potash,  which  effervesces  with  vHBrt 
add,  forming  nitrate  of  potash.  When  they  are  bested  <* 
a  slab  of  porcelain,  they  sublime  at  280°  Fabr.,  and  a  tapena* 
posed  disk  of  glass  bears  a  sublimate  of  coarse  white  oystak 

Symptoms. — Those  of  poisoning  by  oxalic  add.  In  a  esse  rf 
recovery  after  taking  a  quarter  of  a  teaspoonful  of  thwy  subataoA 
reported  by  Dr.  F.  C.  Webb,  there  was  burning  in  tbe  thiQsti> 
red  tongue,  intense  thirst,  no  abdominal  pain,  vomiting  alUr 
the  lapse  of  two  hoars,  severe  pain  in  the  loins,  dysuria,  grs^ 
weakness  of  tbe  legs,  pain  in  the  head,  and  cramps  in  the  hak 
and  legs. 

Fost-mortem  Appearances. — ^As  in  poisoning  by  oxalic  acid. 

Trea^fM^ii^.—- That  of  poisoning  by  oxalic  add. 

Total  Dose, — Half  an  ounce. 

I^al  PmcMi.— Eight  minutes,  in  a  lady  recently  d^vered. 
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JfortoZtVy.— Like  oxalic  acid,  it  has  proved  fktal  in  the  greater 
number  of  cases.  

Tabtabio  acid  has  been  once  or  twice  taken  as  a  poison. 

Test*. — This  acid  crystallizes  in  oblique  rhombic  prisms.  It  is 
(Dolourleas,  and  has  a  pleasant  taste ;  is  solable  in  five  or  six  times 
its  weight  of  water,  and  less  soluble  in  alcohol.  When  heated,  it 
first  fuses,  and  then  burns  with  a  light  red  flame,  giving  out  a 
peculiar  odour,  and  leaving  an  abundant  deposit  of  carbon.  It 
also  deposits  carbon  when  heated  with  strong  sulphuric  acid. 

The  solution  deposits  feathery  crystals ;  yields  no  distinct  pre- 
dpitate  with  nitrate  of  silver ;  and  gives  with  the  salts  of  potash 
»  white  granular  precipitate  (the  bitartrate);  uded  in  dilute 
solutions  by  friction  of  the  sides  of  the  vessel  with  a  glass  rod. 

Experiments  on  Animals, — These  prove  that  tartaric  is  much 
less  active  than  oxalic  add.  In  full  doses  it  destroys  life  in  less 
than  an  hour,  with  great  weakness,  and  palsy  of  the  limbs. 

Symptoms, — One  ounce,  dissolved  in  half  a  pint  of  warm  water, 
proved  fatal  to  a  young  man  in  nine  days,  with  the  ordinary 
symptoms  of  irritant  poisoning.     There  are  no  specific  symptoms. 

Fost-moriem  Appearances,^ln  the  case  just  referred  to,  in- 
flammation of  the  greater  part  of  the  alimentary  canal. 

Treatment, — By  the  same  antidotes  as  oxalic  acid,  with  the 
after-treatment  proper  to  the  class  of  irritants.  The  soluble  salts 
of  potash  are  not  contra-indicated,  as  in  poisoning  by  oxalic  acid. 


CiTBio  Aon>,  as  shown  by  experiments  on  animals,  is  a  more 
active  poison  than  the  tartaric.  In  a  case  of  poisoning  by  it,  the 
treatment  would  be  that  proper  to  oxalic  or  tartaric  acid. 

in.  ACoyiTB  (Aconiium  Napellus,  Monkshood^  Wolfsbane, 

Bhte-rockei). 

With  the  exception  of  the  Aconitum  ferox,  which  grows  on  the 
Himalayan  mountains  in  India,  the  Aconitum  napellus  is  the 
most  active  poisonous  plant  of  the  many  that  g^  by  the  name  of 
aconite.  Some  have  no  poisonous  property  whatever.  But  not 
only  is  the  Aconitum  napellus,  with  this  single  exception,  the 
most  active  poisonous  plant  bearing  the  name  aconite,  it  is  also^ 
when  compared  with  other  poisonous  plants,  a  very  fatal  one,  and 
there  is  reason  to  believe  that  aeonitina,  the  active  principle  of 
the  plant,  is  the  most  deadly  poison  in  existence. 

Monkshood  belongs  to  the  Linnaan  dass  and  order  Polyandria 
tri^ynia^  and  the  natural  order  Eamtmculacem,  or  crovfoois.    it 


b  K  bnntifiil  i^uit,  fan  t«o  to  ^  feat  ia  be^M,  «tth  dnt- 

pacn   Imto,  of  nrj  danetctiitie  fisBi,  and  ■  taausd  ^Ai 

of  rich  blue  Aoven.    It  gnM 

"«■  '"■  on  liiUj  grooDd  in  nun;  pBtorf 

—-.^'^  Eiin>|ie,Baiq)po«d  tabciadip*- 
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gaiJea  Hover.   Fig.  161  ibant 

rattiiig  of  the  pJant. 
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have  bno  Betenl  timn  tmbaa 
poiaoni;  and  the  exirael  ad 
(inrfar*  ha*e  ■!»  prortd  &tiL 

Hie  Inres  and  root  an  ia  At 
Britiih PhanoKoptna.  Tteb<A 
iarca  and    &iweriiig  to(ii  jicU 
an  esiract  of  whiidi  the  do*  ■ 
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other  pUnL 

The  ttrdt  are  nQmeroiit,  tbree-dded.  iireinilarlT  tviiled.  ai 
■Tiukli^,  of  a  bUok  or  dark-broirn  colour,  *  aiith  of  an  incb  loo;, 
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Tbe  rool  bu  more  than  once  been  iCTaped  and  nteo  iuto^ 

of  the  bone-radiih.    This  acddent  oecntred  in  1836  to  a  Ht- 

and  Mr*.  PreKott  and  thdr  child,  whose  caaea  ar«  miniiltlj  (If 

•cribed   bj   Pcrein;  in  1842   to  a  Udj  raiding  at  Lambeth 
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(Taylor) ;  in  the  winter  of  1853  to  two  brothers,  of  whom  one 
died  and  the  other  recovered.  Still  more  recently,  in  the  winter 
of  1856,  the  poison  killed  two  priests  at  Dingwall,  and  a  third 
person  oat  of  five  who  were  affected  at  a  dinner  there.  In  the 
next  year,  1857,  a  case  occurred  in  London.  The  recorded  cases 
are  now  very  numeroas.  The  root  has  also  been  given  inten- 
tionally in  one  instance  at  least. 

It  is  not  easy  to  understand  how  the  root  of  monkshood  should 
be  mistaken  for  that  of  the  horse-radish,  even  if  the  respective 
plants  were  not  attached  to  the  roots ;  for  though  the  section  of 
both  roots  is  white  when  fresh,  the  scrapings  of  monkshood  are 
friable  and  succulent,  those  of  the  horse-radish  tough  and  stringy, 
and  the  first  soon  acquire  a  pink  hue  while  the  second  remain 
white.  The  two  roots  differ  in  shape,  colour,  and  taste.  The 
root  of  monkshood  is  conical,  and  throws  off  a  large  number  of 
curling  fibres,  and  it  is  not  unusual  to  find  one  or  more  pear- 
shaped  tubers,  attached  by  narrow  necks  to  the  upper  part  of  the 
root-stock,  as  in  the  specimens  shown  in  fig.  1&^,  which,  with  the 
single  root  in  fig.  165,  were  selected  out  of  a  large  number  of 
fresh  roots  of  Aconitum  napellus,  ns  presenting  the  most  charac- 
teristic varieties  of  form.  The  figures  are  of  the  size  of  the  roots 
themselves ;  but  it  must  be  understood  that  the  single  root  may 
attain  two  or  three  times  the  size  depicted  in  fig.  165.  On  the 
other  hand,  the  root,  or,  as  it  is  commonly  called,  the  stick  of 
the  horse-radish  (fig.  166),  is  cylindrical  in  all  its  larger  branches, 
and  throws  off  straight  rootlets.  The  colour  of  the  monksbood- 
Toot  is  a  dark  nut-brown  externally,  that  of  the  horse-radish  is 
buff-coloured.  The  root  of  the  monkshood  when  chewed  soon 
causes  a  peculiar  tingling  and  numbing  sensation  in  the  lips,  with 
a  feeling  of  enlargement,  and  a  similar  sensation  in  the  throat, 
when  swallowed ;  and  this  sensation  in  the  lips  and  throat  con- 
tinues for  several  hours :  the  taste  of  the  horse-radish  is  pungent 
and  sweet;  causing  profuse  lachrymation,  but  not  being  very 
persistent. 

This  peculiar  numbness  and  tingling  of  the  lips  is  produced  by 
the  leaves  and  seeds,  and,  indeed,  by  every  part  of  the  plant. 

Experiments  on  Animals, — ^These  have  been  made  with 
monkshood,  and  its  active  principle  aconitina,  by  Brodie,  Orfila, 
Christison,  and  Pereira,  and  more  recently  by  Drs.  Fleming  and 
Headland.  According  to  Dr.  Fleming,  aconite,  when  introduced 
into  the  system  of  one  of  the  lower  animals,  causes,  successively, 
weakness  of  the  limbs  and  staggering ;  accelerated,  or  slow  and 
labouring  respiration ;  paralysis ;  diminution,  or  total  loss,  of  sen- 
sibility oi  the  surface;   dimness  of  vision,  or  actual  blindness; 
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incretting  difficulty  of  breathiiig;  mud*  after  a  few  ipMMwBr 
twitches,  death  by  atphyxia.  On  ezaminiiig  tlie  body  iome- 
diatdy  after  death,  the  heart  is  found  beatang  with  WBmiltmHt 
ftrength,  which  it  continues  to  do  fur  some  time;  tbe  pariitilrir 
action  of  the  intestines  also  eontiniiea;  the  irritabOify  of  ^ 
▼olnntary  muscles  is  impaired  bat  not  eztusgiuabcd;  tbsre  ii 
general  yenous  congestion,  with  distenaiop  of  the  right  ada  if  ^ 
heart  and  large  Teins,  and  venous  blood  is  Qsuallj  foiiBd  in  te 
left  cavities  of  the  heart,  and  in  the  aorta.  The  veaoos  ^itM 
of  the  bndn  is  often  gorged  with  blood.  Dr.  Fkmhig  adds  tkst 
in  some  of  his  experiments  there  were  dedded  ooonrisive 
ments,  and,  in  two  instances,  distinct  opisthotoooa;  that  in 
ral  the  pupil  was  more  or  less  eotUradedi^  that  the  palM 
became  weaker  and  less  frequent;  and  that  the  poiaoo  did  aol 
^)pear  to  g^ve  rise  to  any  local  irritatioii.  From  other  eipciinicnts 
of  Dr.  Fleming's  it  wodd  appear  that  aoomite  provea  pcasoooas  to 
vegetables. 

Aconite  exerts  a  very  dedded  action  on  the  heart,  but 
points  of  difference  exist  among  experimenters  aa  to  its  exact 
influence.  Apparently  there  is  at  first  a  slight  retardatioB  of 
the  heart's  action  by  stimulation  of  the  vagi,  followed  by  in- 
creased rapidity  with  loss  of  power,  ending  in  complete  pan* 
lysis  in  a  state  of  diastole.  The  paralyas  dT  the  heart  aeoowli 
for  the  dyspnoea  and  convulaons  which  are  observed.  As  rcgsidi 
the  action  of  acomtc  on  the  nervous  system  and  the  motor  tad 
sensory  functions,  it  is  stated  by  some  that  the  effect  is  prinsiilf 
on  the  spinal  centres,  by  others  that  it  is  due  to  direcs  adiflo 
on  the  peripheral  sensory  and  motor  nerves.  Death  is  the  readt 
of  the  cardiac  paralysis,  which  may  manifest  itself  as  syncope^  or 
with  dyspnoea  and  convulnons. 

The  symptom*  of  poisoning  by  monkshood  in  the  hnmen  sob- 
ject  are :— numbness,  tingling,  and  burning  heat  in  the  mooth, 
throat,  and  stomach,  followed  by  nausea  and  vomiting,  with  psis 
and  tenderness  of  the  epigastrium.  The  numbness  and  tingtii^ 
speedily  become  general,  with  diminished  sensibility  of  the  ssr* 
face,  vertigo,  dimness  of  vision,  or  complete  blindness^  tinnitas 
aurium,  and  occasionally  deafness ;  frothing  at  the  mouth ;  scoae 
of  constriction  in  the  throat,  with  sensations  of  wdght  and  ea- 
largement  of  various  parts  of  the  body,  but  especially  of  the  face 
and  ears ;  great  muscular  feebleness,  with  general  tremor ;  more 

*  This  itatement  it  oppowd  to  Dr.  Headland*!  experience.  He  fooad  that 
it  caused  in  animali  dilatation  of  the  popil.  but  in  a  len  dtsrtt  than  beU»- 
donna.  ('  Lancet,'  March  29, 1866.)  Becent  expcrimenten  also  describe  the 
pupil  as  being  dUat§d, 
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and  brandy  (twice  repeated  within  an  hoar),  complete  recovery 
took  place.  This  case  affords  good  reason  for  the  ftiture  employ- 
ment of  digitalis  in  poisoning  by  aconite. 

Diagnatit, — In  some  instances  we  are  able  to  identify  portions 
of  the  plant  itself  in  the  alimentary  canal.  An  alcoholic  extract 
of  the  contents  of  the  stomach,  applied  to  the  lips,  produces  the 
peculiar  nnrabness  and  tingling  already  described,  and  if  given  to 
some  small  animal  would  be  identified  by  its  fatal  effects. 

AcoyiTDns. — This  alkaloid  is  so  active  a  poison  that,  according 
to  Headland's  experiments  ^^  of  a  grain  will  kill  a  mouse;  y^t 
a  small  bird  in  a  few  minutes,  and  -^  almost  instantaneously ; 
•g\^  of  a  grain  a  cat,  and  -^  of  a  grain  the  same  animal  in  twenty 
minutes  or  half  an  hour.  Dr.  Headland  is  of  opinion  that  -^  of 
a  grain  would  kill  an  adult  man,  and  Dr.  Herapath  performed  an 
analysis  in  a  case  at  Bristol,  from  which  he  inferred  that  ^^  of  a 
grain  had  proved  fatal.  -^^^  of  a  grain  causes  tingling  and  numb- 
ness of  the  tip  of  the  tongue,  and  -j^  of  a  grain  dissolved  in  spirit, 
and  rubbed  into  the  skin,  causes  loss  of  feeling,  lasting  for  some 
time.  Aconitina  may  be  separated  from  organic  liquids  by  the 
method  of  Stas,  or  by  a  similar  method  suggested  by  Dr.  Headland. 
In  the  fresh  root,  the  alkaloid  is  contained  in  the  proportion  of  a 
quarter  to  three-quarters  of  a  grain  in  the  ounce,  and  in  the  dried 
root,  of  twelve  to  thirty-six  g^ins  to  the  pound. 

Properties. — Aconitine  is  generally  sold  as  a  white  amorphous 
powder ;  bat  it  may  be  obtained  in  small  crystalline  masses,  or 
even  in  well-formed  colourless  crystals.  It  belongs  to  the  group 
of  alkaloids  which  are  not  changed  in  colour  by  cold  sulphuric 
acid ;  but  it  is  characterized  by  assuming  a  deep  brown  tint  when 
warmed.     Nitric  acid  dissolves  it  without  change  of  colour. 

When  heated  on  porcelain,  it  readily  melts  into  a  yellow  liquid, 
gives  off  a  light  vapour,  and  spreads  into  an  abundant  carbo- 
uaceous  layer.  When  heated  in  the  manner  described  at  p.  407, 
it  melts  at  the  characteristically  low  temperature  of  140^  Fahr., 
and  at  400°  yields  sublimates  which  are  not  crystalline. 

The  alkaloid  is  moderately  soluble  in  water,  and  has  a  strong 
alkaline  reaction.  It  is  soluble  in  alcohol,  ether,  and  benzole, 
and  very  soluble  in  chloroform.  It  is  also  soluble  in  acids,  but  its 
salts  are  not  crystalline.  It  has  the  taste,  and  produces  the  pecu- 
liar impression  on  the  lips,  tongue,  and  palate  described  above. 

Teat*. — a.  The  peculiar  effect  on  the  lips,  tongue,  and  palate. 
5.  The  reaction  with  sulphuric  acid.  r.  The  absence  of  change 
with  nitric  acid.  d.  The  low  temperature  at  which  it  melts,  and 
the  high  temperature  at  which  it  sublimes,  with  the  unpronounced 
character  of  the  sublimate,  e.  The  absence  of  precipitate  with 
iodide  of  potassium  and  bichloride  of  platinum. 
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IT.  TERintTTM  lurv  {W%ile  Beltebvrr), — rXKAIXU. 
The    rrralnim    atiiim,    or    white     lullebinv     (natual   aJi 
Helantbacne)  ii  not  an  indlgmaiu  jiliuit,  bat  gntn  aliwdM^ 
n  lUiUicU  of  UiB  CoDtinctiU     (fig.  167^    A*! 


p*rt  of  it  U  ptHiOTiouB ;  but  the  powdii«d  root,  or  tin  iufaikii 
frolD  it,  has  been  moat  cotDroonly  taken  as  a  poiton.  The  poidcr 
haa  nearly  tlie  colour  of  powdered  jalaji.  liac  an  acrid,  bitter  lute, 
and  strongly  irritates  the  noatrils.  Hence  its  use,  niiied  »ili 
■(4irch.  as  an  errliinp;  but  its  principal  use  is  to  deatmj  Termia 
OD  the  skin  or  hair. 

Tlie  plant  owes  its  activity  lo  tlie  alkaloiil  veralria.  Veratria 
is  alw  roDod  in  the  cehadilla  (the  frait  of  the  Ataffrac 
offieiTialu). 

VEKiTRIi  {VfratriBe), — This  alkaloid  is  pn-pared  from  tb« 
c«badilla  (British  Pbarm.,  p.  S6ti),  and  il  the  active  ingredient  ia 
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Fig.  109. 


the  rmgnentum  veratrisB  (8  gpnuni  to  1  ounce).  When  pnre  it  is 
a  white  amorphous  powder,  without  odoar,  hat  highly  irritating 
to  the  nostrils,  and  of  an  intensely  bitter  and  highly  acrid  taste. 
It  is  insoluble  in  water;  but  more  or  less  readily  dissolved  by 
alcohol,  ether,  chloroform,  benzole,  and  fusel  oil.  It  has  a 
slightly  alkaline  reaction,  and  forms  soluble  salts  with  the  adds* 
Strong  sulphuric  acid  first  turns  it  yellow,  then  a  rich  crimson, 
the  change  taking  place  instantaneously 
when  the  add  is  gently  heated.  When 
heated  on  a  porcelain  slab  it  darkens, 
melts  readily  into  a  yellow  liquid, 
blackens,  and  spreads  into  an  abun- 
dant carbonaceous  layer.  The  vapour 
has  a  disagreeable  pungent  odour; 
and,  when  received  on  a  clean  disk, 
deposits  detached  crystalloids,  or  crys- 
tals described  as  rhomboidal,  but 
among  which  several  octahedra  can  be  discovered.  These 
crystals,  in  two  degrees  of  enlargement,  are  shown  in  fig.  169. 
When  heated  on  platinum-foil,  the  alkaloid  is  entirely  consumed. 

The  symptoms  of  poisoning  by  veratmm  album  and  veratria 
are  in  all  respects  similar. 

Symptoms, — Ixx»lly  applied  the  powder  and  alkaloid  irritate 
the  mucous  membranes  of  the  nose  and  mouth,  causing  violent 
sneezing  and  salivation.  When  swallowed  they  cause  a  burning 
sensation  in  the  stomach,  with  nausea,  vomiting,  and  diarrhoea. 
The  constitutional  effects  are  a  remarkable  depression  of  the 
heart's  action,  the  pulse  becomes  imperceptible,  the  skin  pale  and 
cold,  and  death  takes  place  usually  in  a  state  of  insensibihty  with 
convulsions. 

Experiments  on  Animals, — Two  g^ins  of  veratria  in  solution 
g^ven  to  a  cat,  began  to  act  immediately,  causing  frothing  at  the 
mouth  and  collapse,  and  death  in  less  than  a  minute.  Three 
g^ins  given  to  a  young  dog,  caused  immediate  and  repeated 
vomiting,  involuntary  discharge  of  urine,  great  prostration,  and 
death  in  two  hours. 

The  efibct  of  veratria  on  the  heart  and  drculation  is  apparently 
a  constant  phenomenon  in  all  animals.  It  lowers  the  pulse  and 
energy  of  the  heart.  In  the  frog,  the  heart  is  brought  to  a  stand- 
still in  a  state  of  paralysis,  and  is  no  longer  capable  of  being 
cxdted  by  galvanic  stimulation.  The  influence  on  the  heart  is 
complex,  being  partly  due  to  its  action  on  the  cardiac  nervous 
apparatus,  and  partly  to  a  direct  action  on  the  muscular  tissue  of 
the  heart  itself. 
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Trtatmfttii. — The  prompt  aie  of  tbe  rtomadi-pomp,  or.  ii  tit 
■iMCDce  of  Tomit'mg,  emetiei  of  inlphBte  of  bdc  Tcgitablt  b- 
fbuoni  eonUiniag  taunin,  u  an  uitidota,  or  finelj-i^nded  cka- 
ooaL  The  colUpte  to  ba  met  b^  diSanble  itiinnluita  tai  tf 
opium,  which  wenu  to  htra  been  luefal  in  aame  eatn. 

Fatal  Dote, — A  frnction  of  a  K'^io-  ^  aixteentb  </  a  grni 
haiprodiie«d  a  atate  of  dangeroos  cidlapn.  (Taylor.) 

Falat  Period. — It  may  ba  iaferTcd  firom  eipsrinwoti  a 
•nimala,  that  death  woQld  bappen  speedily. 

The  eentrmm  eiride,  or  green  hellebore  (Ag.  168),  pOMBB 
pcnaoooaa  propertiea  reiembliiig  thoee  of  the  TeiBtnnn  ilfaiim.  It 
forniifae*  to  the  BritLih  PbarmacopiBiB  a  tincttira  of  whick  tk 
doae  ia  from  5  to  20  minima.  It  appean  alio  to  be  a  pciiMa  it 
commoii  use  in  Korth  Ameria,  where  it  U  fcnawn  a*  *  Ib£h 
poke."  It  prodncea  in  poisonooa  doaea  tfae  aame  depiiMing  At 
on  tiia  heart  and  circatation,  and  may  eanae  death  from  bul  ed- 
]apit.     It  u  Hid  to  be  len  irritaljog  to  the  alimentary  caniL 

Ballock  hat  obtaiDcd  from  it  two  alkaloid^  riridia  tsi 
vemlroidia,  the  action  of  which  hai  been  eiperinntalh 
invealigated  on  animala  by  Wood  (' Amer.  Joom.  of  Med.  St' 
exTii).  Both  act  od  the  heart,  bnt  veivtroidia  appean  to  ban  ■ 
more  marked  Irritant  action  than  Tiridia. 


Thia  ii  an  indigenona  plant,  oommon  abt 
banks  and  hedgerows,  and  in  pastnre^  oi 
gravelly  or  nndy  aoil.  It  ia  alio  enltinwd 
for  il*  elegant  ahape  and  pnrf^  dotted 
flowers  (fig.  ITO). 

It  belongs  to  the  Liniuean  tUtm  aai 
order  Didynamia  aagiotprrmia,  and  oatintl 
order  ScropkalariaeetK,  or  figworta. 

All  pnrM  of  the  plant  are  beliered  to  bt 
poisonoiM,  and  tbe  leaves  have  more  than  oaa 
destroyed  life. 

It  owes  ita  poiaonoQS  property  to  the  alka- 
loid iji^ifa'ia',  which  eaiiti  in  tdie  freth  le>m 
in  the  jjroporlion  of  less  than  one  per  oesL 
The  dried  iearea  have  a  place  in  the  Britiia 
Pharmacopoeia ;  and  yield  aD  infanen  (M 
grotni   to    10    ouncet;     doae^   two  to  fiiar 


drBcUmi)  and  >  ttnctnre  (two  onnoea  tod  «  bRlf  to  a  pint ;  doa«, 
ten  to  thirty  mlDJnu). 

The  root  wonBU  of  namerona  long  alender  fibrea,  and  ii  oot 
likely  to  t>e  coDfonndcd  with  any  of  the  aommoD  edible  roots. 

The  Uavei  are  orate,  narrowed  at  the  baae,  creoate,  rngoni, 
and  veined,  downyi  eapecislly  on  the  under  aurfaee.  The  dried 
leaves  have  a  dull  green  colour,  a  faiiit  odour,  and  a  bitter,  uan- 

The  teedt  are    of    the  amall  lize  shown  in  Fig.m. 

fig.  171,  and   weigh   about   112B  to  a  grain.  ■ \ 

They  are  of  a  light  brown  colour,   cylindrical,  ^^^Bj 

ovoid,  or  couical  in  shupe,  and,  when  viewed  ^^rA 

by  the  lena  or  microaoope,  present  a  pitted  ap-  | 

paarunce.    Thej  reaemble  the    aeeda   of  the  ij 
Lobelia  iaflata  in  colour,  but   are  aomewhat 
larger,  and  differ  widely  in  microccopic  cha- 

Sxperinuitit  on  Aniiaata. — In  moderate  doaea  digitalis  ct 
vomiting,  giddineu,  langnor,  and  death  in  twenty-four  honn. 
In  larger  dous,  io  addition  to  the^  aymptoma,  tremora,  convol- 
siona,  stupor,  and  coma.  Injected  into  tbe  veina.  it  kills  in  a 
few  aeconda,  by  acting  on  the  heart  and  pulmoixHry  circulatioD* 
Jn  one  of  Mr.  Blake's  experimenta,  en  infunon  of  three  drachma 
of  the  leavea  injected  into  the  jugular  vein  arre'ted  the  action 
of  the  heart  in  five  seconds,  that  organ  after  dcuth  being  motion- 
leaa,  turgid,  inirrituble,  and  it«  left  cavities  full  of  fiorid  blood. 

Si/aplom: — In  the  human  aabject,  a  Eingla  f»ta]  dose  Occa- 
woDs: — Vomiting,  pairing,  and  severe  colicky  pains;  pain  in  the 
head,  giddineaa,  aud  dimness  of  viaioD,  or  Dctusl  blindneaaj  a 
diluted  and  insensihle  pupil ;  a  slow,  weak,  and  irregular,  or  ioter- 
mittenC  pulse;  nausea  and  faintneaa,  with  occaaional  ayncope;  the 
skiD  covered  with  a  cold  perspiration ;  the  patient  is  moch  worae 
when  he  assumes  the  upnght  posture.  Salivation  is  acmnmon 
occurrence.  TlJe  urine  ia  auppreaaed;  convulsions  ocowonally  occur; 
and  the  patient  sometimo  continues  for  a  long  time  in  a  state  of 
atupor.  In  two  fatal  cases  death  took  plaee  in  twenty-two  hoqra. 
Wbcn  the  poison  is  not  fatal,  the  recovery  occupies  taveral  days, 
and  tbe  circnUtian  is  slowly  restored  to  ita  normal  state. 

The  potl.rnortim  oppearancti  are  turgesccnce  of  the  Teaael* 
of  tbe  hiain,  and  rednesa  of  the  membrane  of  the  atomach. 

Occauonally,  in  the  practice  of  medicine,  aerious  sjmptomi 
ahow  themaelvea,  without  teimioating  fatally.  There  are  dryness 
in  the  throat,  and  thirat;  nausea;  headache;  lalivation;  giddi- 
ncH,  and  dimneu  of  mght,  an  appeanuK«  of  spark*  beKne  the 


CZS  DIQITALIS, 

eyea,  and  >  feeling  of  pressure  oa  the  ejrebajltj  with  iiib1iiw< 
the  lioihA,  snd  a  wvnk  slid  nipld  pulse. 

Tbe  sjniptouia  arUUig  from  Ibe  gndoal  ■coanmlitiai  itftbi 
poiKm  ar«  uiuscb,  <iryii«M  or  tbe  moDlh,  low  of  appetiUi.  nofe- 
ing.  and  inleUBe  tbint ;  giildincci.  sod  throblnng  ti  tba  le>i{4(i) 
TeMlrfiBDCaa  and  Bleepleaauisa ;  ■  but  uid  moiat  aliio;  grallli 
guor  niul  depmaioQ,  witli,  in  moit  caan,  ■  (tow  polaa.  IHan^ 
aalivalion,  an  increaeeil  flow  of  urine,  delirium,  ipectrd  iUmio 
convulBiuns,  and  coma,  are  occauonil  ifniptoma. 

Fatal  Dme. — Tbis  hsB  not  been  aacertAined.     No  poiara 
common  nae  ia  of  more  uocertaiii  opcmtioll ;  and  in  the  tnMo* 
of  mflammator;  diitawes,  as  well  ai  in  delirium   tnanaii^  it 
often  admimatcivd  m  doves  which  would  be  very  nnaBfe  in  a  aC 
of  health.      Pennra  cites  aerenl  rates,  boUi  in  cbiUraa  hI 
mdnlta,  in  which  Ibe  tinotm«  of  digitalii  ma  given  in  sDch  daa* 
as  twenty  drops  tbree  tiines  a  day  to  nn  mfrint,  miil  fKnn  tialf  ni 
ounce  to  en  omice  lo  an  adult;  but  in  these  naes  tbe  nitunl 
operation  of  tbe  poison  was  counteracted  by  dieeaae  acoam^wucd 
bj  decided  febrile  action,  or  by   intoxication  attended   bj  gR*t 
excitement  of  the  circulation. 

Tbe  treatment  will  conust  in  tbe  nse  of  emetics,  followed  bf 
aperienta,  and  by  tbe  Iree  use  of  vegctahie  infusiona  cootwning 
tannin,  sncb  ns  infutiona  of  nutgtdla,  or  of  oak-bark.  These  an 
given  with  a  view  of  rendering  (he  alkaloid  digitalia  inot. 
Green  tea  or  strong  coffee  may  also  be  given  with  advanlagt. 
Stimulants,  Bucb  as  ammonia,  wine,  and  brandy,  should  alio  Ic 
adminiatercd,  and  tbe  recumbent  posture  be  strictly  presemd. 
Friction  to  the  spine,  tliough  less  indicated  than  in  poiaoning  bj 
aconite,  or  when  asphyxia  ia  imminent,  might  be  naed  with  *d. 
vantage;  and,  in  desperate  cases,  artificial  respiration,  and  gal- 
vanic shocks  tbmagh  the  heart. 

DlOITAlli  {iUffilaliir). — Fropertia. — When  pure,  this  alka- 
Iwd  is  white  and  amorphous;  when  less  pure,  of  a  light  jeilw 
or  brown  colour.  It  belongs  to  tbe  group  of  alkaloids  wbich  ii 
cbanged  in  colour  by  cold  sulphuric  acid,  Tbe  colour  ia  a  red- 
brown,  which  deepens  when  the  acid  is  wurmed,  anil  still  more 
when  heated.      Its  coloor  is  not  cbanged  by  nitric  acid. 

When  healed  on  porcelain,  it  darkens,  melts  slowly  into  a 
brown  liquid,  yields  an  abundant  thick  vapour,  and  swells  iuto  s 
bulky  black  ash.  Tbe  lapuur  has  tbe  odour  of  tbe  drug.  Whea 
heated  in  tbe  manner  described  st  p.  4(lT,  it  melts  and  subiimd 

Digitaliue  is  sparingly  soluble  in  cold  or  hot  water,  and  has  an 
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intensely  bitter  taste.  It  does  not  form  crystallizable  salts  with 
adds ;  and  is  solable  in  alcohol,  and  in  benzole. 

Tests, — a.  The  effect  of  solpharic  add  just  described,  b.  The 
negative  effect  of  nitric  acid«  o.  On  adding  a  solution  of  Inchro- 
mate  of  potash  to  the  recent  solution  in  sulphuric  acid,  the  liquid 
becomes  first  yellow,  then  green,  d.  Hydrochloric  add  turns  it 
yellow,  changing  quickly  to  green.  0.  Its  solution  evaporated  to 
dryness,  and  treated  with  sulphuric  acid,  yields  a  rose  colour, 
changed  to  mauve  on  exposure  to  bromine  gas. 

Experiments  on  ^imma^.— Digitaline  acts  specially  on  the  heart 
and  vascular  system.  The  heart's  action  is  at  first  strengthened 
and  the  pulse  retarded,  while  the  blood  pressure  is  raised  by  con- 
traction of  the  blood-vessels.  Later  a  paralytic  condition  both 
of  the  heart  and  blood-vessels  ensues.  In  very  large  doses  para- 
lysis of  the  heart's  action  comes  on  rapidly  without  a  previous 
stage  of  stimulation. 

The  interesting  experiments  of  Drs.  Fagge  and  Stevenson* 
have  shown  that  the  substance  shares  with  the  veratrum  viride, 
squiU,  and  one  or  two  other  poisons,  the  power  of  acting  on  the 
frog's  heart  in  a  characteristic  manner,  cauung  a  peculiar  form  of 
irregularity  in  its  beats,  the  stoppage  of  the  ventricle  in  the  white, 
contracted  state,  and  the  retention  of  the  voluntary  power  when 
the  heart  stops,  and  for  at  least  15  to  20  minutes  afterwards. 

The  quantity  of  the  alkaloid  in  the  leaves  is  less  than  one  per 
cent. ;  and  it  is  believed  that  a  dose  of  -^  grain  would  produce 
symptoms  of  poisoning  in  an  adult. 

Symptoms  in  Man. — One  celebrated  case  of  poisoning  by  digi- 
taline  is  on  record ;  namely,  that  of  the  woman  Pauw,  poisoned 
by  Dr.  De  la  Pommerais  in  1864k  The  symptoms  agreed  with 
those  given  above;  and  MM.  Tardieu  and  Roussin,  who  inves- 
tigated the  case,  arrived  at  the  oonduaion  that  digitaline  was 
the  poison  employed. 

*  '  On  the  Application  of  Physiological  Testa  for  certain  Organic  Poisons, 
and  espedallj  IMgitaline  ;*  Onj's  UospiUl  Beporta,  3rd  Series,  vol.  zii.  p.  37. 
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ASPHYXIANTS. 
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1.  Caksohtc  *cn>,  Cibbonic  dxhu,  and  the  ptodueti  (* 

combiution. 

2.  BrxTQDKETTED  HYDBOOEV,  uoA  the  gaaooiu  ccmtenti  o( 

Mworv  and  drBina. 
S.  CAsuxtatTCSD  HmnooEH  uid  cealgu. 

The  term  "  aspigiiants,"  placed  st  the  head  of  thig  ch»pt*r, 
i*  used  in  tlic  rame  sense  Ba  the  n'Orda"iiiircotics,"  ■'  UeliriaDb,' 
"  inebriuits,"  ntiicb  distinguuh  otlier  cbapters.  Tbe  g»ia  ut 
pcriaonoua  a^nta  applied  to  the  sir.pasiages,  anil  causing  saffra- 
tiOD  as  a  leading  and  conspicuous  ej-mptDm,  but,  at  the  ume 
lime,  giving  rite  to  beadacbe,  giddiness,  drowsiness,  imenubilit;, 
and  failure  of  muscular  power,  and.  in  exceptional  cases,  to 
spectral  illusions,  delirium,  and  maniacal  violence,  showing  tbeir 
direct  action  on  tbe  nervous  syntem.  In  a  state  of  concentnUis 
ibeae  gases  may  cause  spasm  of  the  glottis,  and  coDseqnent  d«th 
hj  suffocation;  but,  as  Qsuallj  inspired,  tbey  are  lar^ly  dilnt*d 
witb  atmospheric  air,  and  not  uncomiDonly  miied  trith  other 
purely  irritant  or  otherwise  deleterious  gases. 


Carbonic  acid  gas  is  generated  in  many  different  ways.  It  ii 
tbe  principal  product  of  tbe  combustion  of  fuel ;  is  given  oot 
largely  in  the  process  of  fermentation,  and  in  the  burning  of 
lime  1  animals  eipire  it,  and  plants  exhale  it  freely  at  night ;  and 
it  collects  in  mines,  caves,  coal-pits,  graves,  and  wells.  The  gas 
prodoC*d  in  any  of  these  ways  may  give  rise  to  fatal  accidents. 

The  question  of  acrident.  suicide,  or  Lomidde,  is  rarely  raised 
in  poisoning  by  this  gas.  The  place  in  wbicb  a  boJj  is  foDud, 
and  Ibe  surrounding  circum stances,  are  generally  decinve  u  to 
the  cause,  nhich,  in  this  country,  is  commonly  accidental.  Sai- 
cides  rarely  resort  to  it,  though  the  practice  is  very  common  in 
France ;  and  it  is  not  a  likely  iustnuuent  of  murder,  tboBgh 
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flome  cases  related  by  Derergie  seem  to  justify  the  suspicion  that 
it  has  been  so  employed. 

Bat  thongh  the  cause  of  death  in  pmsoning  by  carbomc  add 
will  generally  be  inferred  from  the  place  and  drcmnstances  in 
which  a  body  is  found,  suspicions  of  foul  play  have  been  igno- 
rantly  entertained ;  and  the  dangerous  or  fatal  results  have  been 
attributed  to  mechanical  suffocation  (Reports  of  Ambrose  ParQ, 
or  to  some  poison  administered  by  the  mouth  (Christison). 

Occasionally  the  true  state  of  things  is  not  suspected  till 
several  persons  have  suffered  or  perished;  as  when  the  wood- 
work of  houses  is  carbonized  by  heated  flues,  or  the  products  of 
combustion  make  their  way  from  one  apartment  to  another. 

Properties. — ^A  colourless  gas,  inodorous,  but  pungent  to  the 
nostrils.  It  is  much  heavier  than  atmospheric  ur,  with  which  it 
mixes  slowly.  It  is  soluble  in  water,  has  the  reaction  and  other 
properties  of  an  acid,  and  combines  mih  lime  to  form  chalk. 

Tetie, — a.  It  produces  a  milkiness,  followed  by  a  white  pre- 
dpitate,  in  lime  water,  b.  It  does  not  support  combustion ;  and 
when  mixed  with  air,  in  the  proportion  of  from  ten  or  twelve  to 
fifteen  or  twenty  per  cent.,  extinguishes  flame.  For  a  small 
flame  as  little  as  ten  or  twelve  per  cent.  wiU  suffice,  c.  Litmus 
paper  moistened  with  bleaching  liquid  is  first  reddened,  and  then 
bleached  by  the  gas  as  it  exists  in  the  air.  A  jet  of  carbonic 
add  is  easily  recognised  by  its  pungent  effect  on  the  nostrils. 

The  property  of  combining  vdth  lime  is  turned  to  practical 
account  in  purifying  the  air  of  wells  or  pits.  A  vessel  of  lime> 
mixed  up  with  water  into  a  thin  paste,  is  lowered  into  the 
stratum  of  gas.  The  same  result  may  be  obtained  by  a  current 
of  air  or  jet  of  steam. 

Quantitative  Analjfsis. — ^The  quantity  of  carbonic  add  in  the 
ur  may  be  determined  by  the  amount  of  absorption  that  takes 
place  in  a  graduated  jar  oontuuing  liquor  potasss.  The  gas  may 
be  collected  for  analysis  by  emptying  a  full  jar  of  water  into  the 
space  containing  it.  The  quantity  of  charcoal  that  has  been 
burned  in  any  case  may  be  estimated  at  from  twenty  to  twenty- 
five  times  the  weight  of  ash. 

8Y1CPTOH8,  POST-MOBTEM   AFFBABAVOBS,  AND  TBBATMBKT. 

Sjffnptoms. — Carbonic  add  gas,  pure  and  unmixed,  acts  as  an 
irntant,  causing  spasm  of  the  glottis,  and  death  by  apnoea.  In 
a  state  of  dilution,  whether  pure  or  mixed  with  other  products 
of  combustion,  it  may  be  breathed  for  a  considerable  period ;  the 
symptoms  varying  in  intennty  with  the  quantity  of  the  gas,  and 
in  character  with  the  gases  that  happen  to  be  mixed  with  it.  The 
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more  actiTe  ctrbonie  oxide  intennfles  the  narootic  wjwj/Umi 
the  salphnroas  add  gai  given  off  dming  the  oombottkii  o£  eori 
irritates  the  organs  of  respiration  ;  and  other  modificatkia  mi 
arise  from  the  admixture  of  carboretted  hjdrogen,  or  of  ote 
hydrocarbons. 

The  nsnal  symptoms  of  pouoiiing  by  earbooie  add  are?-i 
sense  of  weight  in  the  forehead  and  oodpnt,  and  of  tightaoi  ii 
the  temples,  violent  headache,  giddineaa^  ringing  in  ths  on 
dimne»s  of  sight,  drownness;  harried  reapiratioii,  and  fiolat 
palpitation ;  nausea,  and,  in  many  oaaea,  vomiting ;  feUoved  ^ 
complete  insensibility,  stertorons  breathing,  alow  pnolae,  pa&orsii 
lividity  of  the  surface;  and  death  from  apoplexy,  or  firamspaai: 
or  as  the  sequel  of  a  deep  sleep,  aa  in  drowning  and  huigt^ 
Pleasorable  sensations ;  early  ddirinm  ;  and  eoovnlaoa  sii 
tetanic  spasms  are  among  the  occasional  aymptoms. 

An  instmctive  case  of  recovery  showing  the  effects  of  the  in 
on  the  nervous  system,  is  related  by  Sir  Qeorge  Baker,  on  thi 
authority  of  Heberden.  A  young  man  was  shut  np  in  tiie  nan- 
log  in  a  dose  room  with  burning  charcoal  till  two  small  biids  ftl 
down  dead  in  their  cages,  when  he  felt  so  ill  as  to  be  obliged  ti 
go  into  the  open  ur.  This  he  had  no  sooner  done,  than  be  H 
down  senseless.  When  he  came  to  hima^,  he  oomphuned  d 
giddiness,  sickness,  pain  in  his  stomach  and  loins,  and  itupo^ 
lasting  the  whole  day.  Next  day  he  felt  better,  but  about  7 
P.M.  was  seised  with  violent  pain  of  the  stomach  and  kis^ 
vomited,  threw  himself  on  the  ground,  fell  into  convnlnou,  ssi 
conld  hardly  fetch  his  breath.  Soon  after,  having  somevkit 
recovered,  he  had  a  second  fit  of  the  same  kind.  About  an  ho* 
afterwards  he  became  delirious,  and  was  with  difficulty  kept  is 
bed  during  the  night.  In  the  morning  he  came  to  himself,  lo^ 
had  some  quiet  sleep;  but  the  pain  was  not  quite  gone,  ssi 
giddiness,  with  strange  sights  before  the  eyes,  ocmtinoed  for  sa0t 
little  time  longer.* 

Foit-moriem  Appearances. ^-The  body  is  g^erally  swqQa 
the  skin  marked  more  or  less  extennvely  with  livid  spoti^  ^ 
limbs  often  rigid,  and  the  abdomen  distended  with  air.  The  ftf 
is,  in  some  cases,  pale  and  composed,  in  others  livid  and  bloated; 
and  the  eyes  are  bright  and  prominent.  Froth,  or  fi*oth  tinged 
with  blood,  is  sometimes  found  about  the  mouth  and  nostzUii 
and  the  tongue  is  often  protruded  and  grasped  by  the  tecik 

*  An  aceonnt  of  a  tin^tilar  diwaM  which  prevailed  ainoog  soDe  po« 
children,  maintained  by  tho  parish  of  8t.  Jamea,  in  Westminater.  ia  tk 
'Uodieal  Tract*.' by  Sir  George  Baker.  Bart..  M.D.,  F.A.S.,  coUeded  andR- 
publiftlied  by  bin  aon  (1818),  p.  616.  For  an  abstract  of  this  Instnicthrt 
oonaoU  Dr.  Goj's  *  Foblio  UsaUb,'  p.  U. 
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^  The  animal  heat  if  retained  longer  than  nsoal,  cadaveroos  rigidity 
A  18  slow  to  show  itself,  and  patrefaction  is  retarded.  The  internal 
^  appearances  are  as  follows : — the  large  veins  and  right  carities  of 
^  the  heart  gorged  with  hlack  hlood,  and  the  lungs  and  limng 
membrane  of  the  air^passages  congested.  The  base  of  the  tongpie 
^  is  injected,  and  ecchymosed  patches  are  sometimes  found  in  the 
^  alimentary  canal.  The  abdominal  viBoera  (and  notably  the 
^  kidneys)  and  the  ascending  cava  are  also  greatly  congested.  The 
^  brain  and  its  membranes  are  injected,  the  veins  and  sinuses 
I  distended,  and  serum  is  found  in  the  ventricles,  and  at  the  base ; 
^  and  there  may  be  eff\2aions  of  blood  on  the  surface  of  the  brain 
^   or  into  the  ventricles. 

^  Some  of  these  appearances  bear  a  close  resemblance  to  those 
^  present  in  death  by  apncea ;  but  the  turgescence  of  the  brain  is 
much  more  remarkable,  and  it  has  been  proved  experimentally 
^  that  the  gas  does  not  act  merely  as  an  asphyxiating  agent,  but  as 
^   a  specific  narcotic  poison.* 

^  TreatmetU. — This  consists  in  prompt  removal  to  a  pure  air, 
^  the  use  of  cold  affusion  as  a  shock,  and,  when  the  face  is  bloated 
^  and  livid,  of  blood-letting.  Friction  and  warmth  to  the  surface 
^  ire  indicated,  as  in  cases  of  apnoea.  Artificial  respiration,  galva- 
^  nism,  and  the  inhalation  of  oxygen  gas  may  be  resorted  to  in 
2  extreme  cases. 

^  Preventive  Measures. — ^The  prevention  of  acddental  poisoning 
^  by  carbonic  acid  must  rest  in  a  great  degree  on  the  possession  by 
^  the  public  of  correct  information  respecting  combustion  and  its 

^  *  As  the  Tftloe  of  tome  of  the  post-mortem  sppearanoet  was  a  tabjeet  of 
■I  lively  controversy  in  the  case  of  James  Tricker,  given  in  the  text,  the  follow- 
^y  tog  particulars  are  subjoined  from  a  paper  by  Dr.  Golding  Bird :  '  Guy'a 

Hospital  Reports/  vol.  viii.  p.  76. 
Hi       The  expre$Mion  qf  count enane*  was  noted  in  12  cases :  it  was  pale  and  calm 

Sin  6 ;  bloated  in  7.  Vomiting  had  occurred  in  three  cases,  and  was  absent  in 
€  in  which  the  symptom  was  noticed.  1  here  was  /iroih  at  the  mouth  in  6 
eases ;  it  was  absent  in  4.  There  wss  Jrolk  and  ierum  at  the  nostrils  in  4, 
and  they  were  lined  with  black  mucus  in  2.  The  ewei  were  injected  in  2 } 
■m  diUtted,  prominent,  and  shining  in  3 ;  closed  and  dtul  in  3.  The  limb*  were 
^T  rigid  in  6 ;  flexible  in  2.  The  tongu*  was  protruded  and  grrasped  by  the  t«eth 
Ml  in  6 ;  drawn  in  and  concealed  in  2.  There  were  livid  patches  on  the  skin  in 
^H  10  caRCS;  they  were  absent  in  2.  The  abdomen  was  distended  in  0;  not  dis- 
■^  tended  in  4.  The  membronti  qf  tk§  brain  were  injected  with  blood  in  8,  and 
^y  described  as  congested  in  4 ;  there  was  »erou$  ^uHon  beneath  the  arachnoid 
Mt  In  3,  no  effiision  on  the  brain  in  6 ;  and  »eroM$  effu$icm$  in  3.  The  vttaeU  and 
M||  simtuet  were  turgid  in  all  the  cases  in  which  those  parts  are  mentioned.  The 
TT  av^Mtance  of  the  brain  was  injected  in  8.  Blood  was  effhsed  on  the  surfluse 
^  In  1.  Serum  in  the  veniricU$  qftke  brain  ih  0;  absent  in  3.  Blood  was 
^  sffhsed  into  them  in  one  case ;  the  brain  was  in  its  natural  condition  in  two 
^  -  eases.  The  blood  throughout  the  body  was  not  alwavs  of  the  same  colour. 
*  Devergie  lays  great  stress  on  the  rosy  or  livid  discoloration  of  the  skin, 

and  on  the  persistence  of  animal  heat  and  rigidity,  and  the  slow  march  of 
patreCKtion,  in  these  oases.    (*  Annales  d'Uygltoe,^  vol.  xvii.  p.  226.) 

IT  Si. 


C&BBOmc  ACID. 


d 


prododa,  Kid  of  the  ntiutioiia  in  whidi  Uic  gm  i* 
GollMt.  Tlie  fitct  that  ttare*  heated  by  cbucDsl,  uid  (inK  * 
■wbonlc  add  mUi  tbe  opcQ  ur  of  roowa,  am  laeil  b;  pci** '' 
«du«tioD,  ahovB  bow  little  Mientiflc  knowledge  tfa^  oat  pa* 
But  even  iutelHgent  aiul  edacat«d  penotu  do  not  Klit*fi  B^f- 
•tand  thkt  a  candle  ma;  bom  in  an  atmoHphera  ■rfai^  aS 
ipfedilj  prove  fatal  to  lifa ;  wbile^  on  the  other  hand,  ■  naiBil 
for  a  abort  time  breathe  with  imptmity  air  in  wbich  nadla  a* 
extingiDiahed.  Tbos,  Hr.  Coathupe  dt«s  the  caao  'rf  a  du  ikl 
deaceoded  into  on  abandon^  coal-pit,  in  wbicli  lighted  taSa 
were  repeatedly  exlinf^islied,  remajncd  in  it  for  iPTeral  ninlA 
and  BQCceeded^n  recovering  tho  body  at  a  diild,  trbo  hid  Uh 
from  a  part  of  tbe  old  macbinerj.  Again,  in  a  caaa  nMnfionril) 
is.  Marja,  and  qiwtal  by  Derergit^  a  candla  waaetU^tMaik 
ao   atmoaphere  that   piodnccd  only  *  ili^t  «Bnatiaa  J^ 

bnnuTig  on  the  table,  whilit  the  mm  waa  lyiii^  dead  cm  tbe  tta. 
In  tbe  former  instance,  tbe  candle  waa  probably  below  the  ImI 
cf  the  body,  iu  the  latter,  above  it.* 

There  are  leveral  interestiiig  and  practically  impoti^ 
qneationi  connected  with  pmaoning  by  carboaic  add,  nai  d 
wbich  are  ut  forth  in  the  followint;  caie,  which,  at  tbe  time  ^ 
c«,  eidted  a  lively  interaat,  and  gave  riaa  to  snd 


Jamee  Triekey,  aged  66,  watchman  and  steeple-kfvper  of  St 
Michael'a  Chorch,  Comhill,  on  tbe  night  of  Nor.  17,  ISSS,  ■■ 
placed  in  charge  of  a  itore  heated  by  charcoal  (one  of  Harps 
and  Joyce'a  patent  apparatua).  He  entered  tbe  chnrch  at  deM 
o'clock  at  night,  and  neit  morning  waa  found  dead,  lying  en  bit 
face,  with  hia  feet  abont  a  yard  (rom  the  itove,  and  hia  bad 
lower  than  hia  body.  Much  vomited  food  waa  found  on  the  Boor 
near  hia  month.  The  chnrch  waa  ao  full  of  vapoor  a*  greatly  M 
affect  the  respiration  of  the  peraona  who  first  entered  in  the  mol- 
ing. Tbe  prindpal  poat-raortem  appsarancea  wire  aa  fbllowc— 
The  conatenance  calm  and  composed,  and  the  eyea  lustroiu.  Tbe 
vesiela  of  the  brain  gained  with  fluid  blood ;  condderable  Mroa 
effuBon  between  tbe  arocbnoid  and  pia  mater,  and  at  the  baie  of 
tbe  brain;  nameroDa  blood;  pointe  in  ita  aubetance.  Tbe  langi 
almoat  black,  the  veaeels  tnrgid  with  blood,  the  trachea  coDtaio- 
ing  a  Iroth;  mucui,  and  the  lining  membrane  injected  j  tbe  bknd 
in  tbe  large  vdna  dark,  but  fluid  ;  the  atomacfa  nearly  full  of  ui- 
digeated  food.  Every  otiier  part  of  tbe  body  healthy. 
•  •Annalad'Hjgliiuv'TaLiiiU.p.  IW 
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inqueft  there  was  great  difibrenoe  of  opinion  among  the 
itneaaes  as  to  the  cause  of  death.  They  all  agreed  that 
xl  of  apoplexy ;  but  tome  thonght  the  death  anffidently 
by  his  advanced  age  and  apoplectic  make,  and  the  fnll 
1  before  he  commenced  his  watch  in  the  church.  Bnt 
mgh  they  also  attribnted  the  death  to  apoplexy,  traced 
xy  itself  to  the  carbonic  acid. 

estion  to  be  decided,  therefore,  ultimately  took  this 
''as  there  enough  carbonic  add  in  the  church  to  account 
;  and  if  the  quantity  diffhsed  through  the  church  was 
mt  to  account  for  the  fatal  event,  might  not  the  part 
le  lay  (for  he  was  on  the  floor  dose  to  the  stove)  contain 
t  quantity  of  the  gas  to  prove  ftttal  P  As  similar  cases, 
like  questions,  may  again  occur,  it  may  be  well  to  say  a 
on  each  of  these  pdnts. 

it  is  the  smallest  quantity  of  carbonic  add  difibsed 
tie  air  that  may  prove  fktal  ? 

le  carbonic  add  produced  in  the  burning  of  fuel  in 
)uilding8  equally  difiVised,  or  does  it  accumulate  in  one 
9  apartment  more  than  another  ? 
istimating  the  fatal  dose  of  carbonic  add,  it  should  be 
ciind  that  when  the  gas  is  the  product  of  respiration  or 
Q  it  is  formed  at  the  expense  of  the  oxygen  of  the  air ; 
le  air  is  rendered  less  fit  for  the  support  of  life  by  the 
d  of  a  vital  element,  as  well  as  by  the  addition  of  a 
fhe  different  susoeptilnlity  of  persons  of  the  two  sexes 
mt  ages  should  also  be  oonndmd  (see  p.  265).  Some 
rown  on  this  question  by  the  experiments  of  Allen  and 
ich  showed  that  ur  once  insjnred  becomes  charged  with 
B^  per  cent,  of  carbonic  add,  and  that,  however  often 
I  breathed,  it  never  acquires  more  than  10  percent, 
ital  consequences  have  more  than  onoe  ensued  from 
rercrowding,  when  the  pollution  of  the  air,  in  all 
f,  fell  far  dbort  of  this  limit,  we  may  safely  assume  that 
laller  quantity  of  the  gas  would  destroy  life.  Devergie 
it  five  per  cent,  is  sufBdent,  but  Mr.  Coathupe*  states 
suffered  most  severely  from  inhaling  an  atmosphere 
f,  at  the  outside,  according  to  his  own  calculation,  2  per 

ihael's  Church  contained  110,000  oniric  feet  of  air,  and 
ity  of  charcoal  burnt  might  have  yidded  1500  cubic  feet 
I,  or  litUe  more  than  1^  per  cent.  The  quantity  of  the  gas 
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diffmcd  tbraugli  tbe  bniliting  vu  thtu  probabl;  n 
than  tbRt  conUined  in  roaau  croTdcd,  iU-rentSUted,  indlijW 
b;  gBi.  and  probiibtj  too  niiati  to  deati^  Ufie,  though  tnalW 
for  Mivernl  houra  Iij  d  tleeping  man.  Hie  deatb  of  Jims  Ti^ 
could  uot  thereforfl  be  attributed  to  rnrbooic  add  pw,  on  Ibmf 
powtioD  that  the  gat  wu  oaifomilj  diRiiM^I  tbroogh  tb(  inildiiit. 
But  if,  an  Homo  btliere,  and  aa  the  exiierimctita  of  Deirr^t «« 
to  prove,*  lUo  gai  i*  trneqnHll;  dittributed.  and,  wbec  Ihf  la 
peratQro  of  the  ipArtmcnt  haa  becomfl  tbe  wine  in  eterj  pa 
wbgidei  to  the  floor,  the  dr>ath  of  Jaidm  Trickejr.  obti  li;  oatk 
floor  of  tbe  chorcb  within  three  feet  of  tbe  ttove,  ma  pnWf 
due  to  the  pMSonoDi  gnu  which  he  inlialed.  Bot  tbe  doQ' 
Jamca  Trickey  maj  he  eiplained  without  u 
of  tbe  gw  to  th*  Boor  of  the  boildingi  for  sso«pt  in  UMiiMi 
in  which  the  betted  gaa  givm  oB  tnm  th»  burning  fM  link 
a  column  to  esoipe  lij  a  vent  in  thp  ceilhijr  direttiv  nt 
must  be  iUfTuBed  ill  larger  quunlitj-  tbmii),-ij  tliu  air 
■tore,  whether  above,  around,  or  benrath  it ;  and  if  tlie  „ 
borne  by  a  draft  in  the  direction  of  the  aleeprr,  the  danger  waH 
he  greatly  incmwed.  Bnt  if  the  iWft  were  strong,  it  wM 
dear  tbe  air  of  the  gas,  and  so  diminish  or  remove  the  dina*. 
This  occnrred  in  a  caae  rpported  hy  Dr.  Oolding  Bird,  wiiich  li 
aecms  to  place  beyond  all  reasonable  doubt  the  greater  anoni 
lation  of  gHB  in  the  proiiinity  of  the  stove  than  in  tie  ju^ 
remote  t^m  it.f 

That  (uch  diflbsion  of  the  ga»  doee  happen  may  be  prored  bj 
placing  lime  wnter  in  wBtch-glaases,  in  diiTereDt  poattiont,  «•) 
the  eonrce  of  supply.     It  soon  beeomea  cisl«d  nitb  a  film  d  i 
about  equal  thiekneu,  in  whatever  position  it  ia  placed.  | 

Tbe  more  obvious  cnneea  of  an  unequal  distribution  of  larlKicit  | 
gas,  or  of  other  products  of  comhostioii,  are  the  following ! —         I 

1.  Carbon'c  acid  may  he  generated  (as  in  beer-rnts)  in  an  a. 
closed  placn,  and  form  a  stratum  above  th^  aouree  of  «apfilj. 
mixing  very  slowly  with  the  air  above  and  around  it.  3,  ('«■ 
bonic  add  may  entor  an  inclosed  space  (tuch  aa  a  well,  ca*em,  v 
grotto)  from  openinga  in  the  floor ;  and  if  the  air  of  the  oppa 
part  of  the  space  be  renewed,  ta  by  the  occasional  opening  </ 1 
door,  the  lower  stratum  may  be  poiBonooi,  while  the  upper  sbati 
are  comparatively  pnie.  3.  Carbonic  add  may  be  generated  it 
an  apartment  by  combustion,  and  rise  as  a  compact  oolamn  cf 
heated  air  to  a  vent  in  tbe  ceiling ;  or  it  may  be  drawn  towaidi 
•  Ttaeta  eiperhnents  ttrire  lonK  conflrtnation  (Mm  a  caH  qoaM  It 
DeTenle  tnm  *  nQrh  b;  U.  Xnje,  lot  which  the  nider  ia  nr«nd  U  tW 
flntfldltioa  of  libit  wdtL, 
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an  open  chimney ;  or,  again,  it  may  be  forced  into  a  particular 
direction  by  corrents  of  air.  4.  In  an  apartment  without 
chimney,  or  other  vent,  and  with  no  currents  or  drafts  of  air,  or 
only  very  feeble  ones,  the  gas  ¥rill  be  diffused  abundantly,  though 
nnequally,  around  the  source  of  supply. 

Other  Products  of  CSom^iw^um.— -Carbonic  add,  though  the 
chief,  is  not  the  only  product  of  the  combustion  of  charcoal  or 
coal.  In  the  case  of  burning  charcoal,  carbonic  oxide  is  given 
off  in  large  quantity  by  the  reduction  of  the  carbonic  acid  as  it 
passes  over  the  heated  charcoal. 

Carbonic  oxide  is  a  much  more  active  poison  than  carbonic 
a<ad ;  for  it  acts  not  only  by  taking  the  place  of  oxygen,  but  by 
combining  with  the  blood,  and  rendering  it  incapable  of  the 
gaseous  interchange  necessary  to  life.  Warm-blooded  animals  die 
rapidly  in  an  atmosphere  containing  only  1  per  cent,  of  carbonic 
oxide.  They  die  with  symptoms  of  dyspnoBa  passing  into  convul- 
sions and  asphyxia.  After  death  the  blood  has  a  florid  colour,  due 
to  the  compound  which  the  poison  forms  with  hsemaglobin.* 

During  the  combustion  of  coal  not  only  carbonic  acid  and 
carbonic  oxide  are  given  off*,  but  also  sulphurous  acid,  and  the 
sulphuretted  and  carburetted  hydrogen  gases. 

n.  SXILPHUBETTED  HTDROOSN  {Hydrosulphwric  Add,) 

This  gas  ranks  next  in  importance  to  carbonic  acid.  It  is 
scarcely  less  generally  diffused,  but  its  offensive  odour  gives 
ipraming  of  its  presence.  It  is  an  extremely  active  poison,  for 
according  to  Th^nard  atmospheric  air  which  contains  y^^th  of 
its  volume  will  destroy  a  bird ;  when  -^^th  of  its  volume  it  will 
kill  a  dog ;  and  -j^th  proves  fatal  to  a  horse.  Injected  into  the 
blood,  it  speedily  destroys  life;  and  it  proves  ftital  when  in- 
troduced into  any  of  the  cavities  of  the  body,  or  even  when 
applied  to  the  unbroken  skin. 

Properties, — This  gas  has  a  peculiarly  offensive  odoui^— that 
of  rotten  eggs ;  and  it  is  remarkable  for  the  variety  of  its  rsao* 
tions  with  the  metallic  bases.  It  combines  with  ammonia  to 
Ibrm  the  sulphide  of  ammonium,  which  has  a  similar  offensive 
odour  added  to  the  pungency  of  hartshorn,  and  similar  chemical 
reactions.  The  presence  of  ammonia  is  indicated  by  the  fumes 
given  out  when  a  rod  dipped  in  hydrochloric  acid  is  held  in 
the  gas. 

2Vt^.— The  usual  test  for  th's  gas  is  acetate  of  lead,  which 
throws  down  a  brown  or  black  precipitate,  according  to  the 

•  In  man  the  symptoms  and  Appearances  an  ntnally  eompHoated  with  the 
affects  of  osrbonic  sdd  and  other  gases. 
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qnuitlty  of  Ibe  gai.     TUtenag  paper  nMUsteoed  withl 
of  tlie  ^t  or  lead  U  a  ver;  delicat«  ta»t. 

^jiBiptoiiif. — UlicD  the  ga*  it  breathtfd  in  a  modentd 
ftale,  it  coDiH  giddineas,  a  nnutioii  of  tiglittuM  ■ 
templea,  and  of  oppreHion  >t  th«  [ut  of  tbe  ttomacft 
■addon  weakneu,  and  lou  of  leiwe  and  motion.  ! 
totannl,  and  coDvulgiane.  ■  cold  (kin,  an  irT«|niIar  and 
qoGnt  pake,  and  laboriona  refpiratian,  are  ocouionnllr  pi 
Potl-ilu>iiem  Afpearaacu. — The  body  has  ji  bl^Jj 
odour,  and  c|ntcblj  nndcrgoei  deconipaiitiou.  The  m 
dark,  and  inwndble  to  tbe  itiniulus  of  galTaiusni.  "i 
veneli  and  all  the  intemai  Tiacera  are  diitended  «1 
liquid  blood. 

Trfotmetit. — This  ooiuiBtt  tti  prompt  ramovml  to  a  ] 
the  me  of  itininlanU,  and  the  req^tion  of  nUonW  gm 
off  tVom  bleiicbinft  ponder  moisleiu'd  nith  n  dilole  add, 
anj^  of  the  bleaching  liqnids.  Ai  chlorine  ia  ■  powerfol 
it  ahoDhl  not  be  adinmislered  io  too  concentrated  a  forni. 
Sulphuretted  hydrogen  rarely  exist*  in  a  9eparat«  el 
ptnaon ;  but  ie  moat  commonly  met  with  in  union  with  otl 
in  privies,  cesspools,  and  commoo  sewen. 

Feculent  matter  in  a  state  of  putrefaction  ^vea  rite 
prindpal  gases — sulphuretted  liydrogen,  snlphide  of  ami 
and  nitro^n.  The  first  two  are  exceedingly  deleteri 
latt^  poaaesses  negative  properties.  They  eiist  sepAH 
comlnued  in  the  soil  of  privies.  Sometimes  it  lisppens 
disagreeable  odooT  is  given  out;  neither  the  nauseous  ( 
the  snlphurotted  Lydrogen,  nor  the  irritating  and  ] 
odour  of  tbe  sulphide  of  ammonium,  but  still  the  air 
taminated.  To  these  cases  the  gases  coniist  of  cu-bonie  ■ 
nitrogeu,  with  a  very  small  proportion  of  oxygen. 

The  sympdims  and  post-mortem  appearencea  caaawl 
mixed  gases  do  not  differ  mnch  from  thoae  doe  to  the  inl 
sf  sulphuretted  hydrogen  alone.  Tbe  rapidity  with  wl 
symptoms  take  place  will  be  proportioned  to  the  degree 
centrotion  of  the  gas.  The  moat  remarkable  symptaina  p 
in  those  who  have  been  suddenly  and  strongly  aflected  a 
sequently  recovered  (such  as  tbe  men  employed  to  em 
common  Bcwen  in  Paris),  ere,  a  feeling  of  violent  presson 
epigastrium,  and  round  the  head. 

To  parify  the  air,  as  well  as  to  recover  persons  asphyii 
these  gase^  chlorine  is  the  proper  agenL 

The  gases  arising  from  the  stagnant  water  of  sewen  arc 
to  those  given  off  by  privies  and  cMspools;  but  they  an 
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diBBolved  by  the  water.  In  sewen  with  a  good  fall  and  liberal 
supply  of  water  no  gases  are  given  off;  bat  there  is  a  peculiar 
animal  odour  due  to  their  feculent  contents.  This  does  not 
appear  to  affect  the  health  of  the  men  who  work  in  sewers. 

m.  OABBUBITTBD  HTDBOOSIT. 

The  chief  constituent  of  coal  gas  is  the  combination  of  carbon 
and  hydrogen,  known  as  light  carboretted  hydrogen,  snb>carbu- 
retted  hydrogen,  marsh  gas,  or  fire  damp.  In  coal  gas  the  light 
carburetted  hydrogen  is  mixed  yrith  defiant  gas,  and  unless  of 
unusual  purity  contains  ammonia,  sulphuretted  hydrogen,  car- 
bonic add,  and  carbonic  oxide,  with  free  hydrogen  and  nitrogen. 

Properties,'-~TheBa  mixed  g^ases  have  a  peculiarly  offensive 
odour.  They  bum  with  a  yellowish-white  flame,  yielding  chiefly 
water  and  carbonic  acid,  and  forming,  with  certain  proportions  of 
atmospheric  air,  a  dangerous  explomve  mixture. 

Coal  gas  is  not  so  active  as  carbonic  acid  or  sulphuretted 
hydrogen ;  but  when  mixed  with  an  equal  bulk  of  atmospheric 
air  it  cannot  be  breathed  without  producing  very  serious  effects. 
If  greatly  diluted,  as  in  coal  mines,  no  bad  effects  follow. 

Symptomt. — Very  few  cases  of  poisoning  by  coal  gas,  or  its 
principal  constituents,  are  recorded.  In  a  case  described  by 
Devergie,  there  were  foaming  at  the  mouth,  vomiting,  violent 
convulsions,  tetanic  spasms,  stertorous  respiration,  bloated  face, 
and  dilated  pupil. 

PoH-moriem  AppearancMj-^Trctm  two  cases  reported  by  Mr. 
Teale,*  it  seems  that  the  principal  morbid  appearances  are  the 
ibllowing : — Pallor  of  the  integuments,  and  of  the  internal  tissues 
generally,  with  the  exception  of  some  portions  of  the  mucous 
membrane;  florid  discoloration  of  the  neck  and  back;  light 
florid  colour  of  the  muscles ;  absence  of  all  iudications  of  venous 
congestion;  the  blood  fluid  and  florid;  infiltration  of  the  lungs; 
iijection  and  eochymosis  of  the  small  intestines,  and  of  the  air- 
passages.     Rigidity  rapidly  supervenes. 

Treatment, — This  consists  in  prompt  removal  into  the  air,  and 
the  cold  afibsion,  followed  by  diffusible  and  other  stimulants. 

IT.  IHTBOTTS  OZIDS  (Laughing  Oae), 

Nitrous  oxide,  prepared  by  the  distillation  of  ammonium  nitrate, 
is  now  largely  used  as  an  anaesthetic ;  and  so  used  it  has  proved 
fatal  in  one  or  two  cases. 

Sgmpiome, — When  nitrous  oxide  is  inhaled,  it  gives  rise  to  a 
peculiar  state  of  intoxication  often  of  a  hilarious  nature  (hence 


•  « 
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the  nime  langUDg  pa) ;  and  when  the  inluIalkiD  U  omtinBl 
tor  a  miiiute  or  two  a  Btata  of  inuDnbllitj  cenuea  oo,  darni 
which  ihort  operBtioiu,  mch  at  the  eitracUim  of  teeth,  on  it 
perfurmed  trithoat  pain.  Daring  thii  state  of  imeiuibiUt;  tb 
bco  hccomes  livid  mul  tlie  pnpila  dilated.  If  the  inhilalicn  U 
continued,  daDgeroua,  and  CTSU  fatal,  gymptoms  of  aaphjiia  nun:- 
foat  tbemielvea. 

Anininle  xoailo  to  tireathe  id  atmo^heie  of  nitroEM  aiidv  Hi 
with  all  the  ajniptonis  of  aaphjxia.  The  anBEtheua  pndmd 
by  nitroaa  oiidc  appeora  to  be  chiefly  dan  (o  ita  action  at  n 
Diphyxiant,  and  not  to  any  special  narcotto  power,  ^um^  l9u 
feeling  of  eibiUratJaii  caased  by  it  may  indicate  that  it  ii  alt 
to  be  regarded  merely  aa  a  iiaaatre  agent. 

ForeeU  ('  Phil.  Ueil.  and  Surg.  Beport,'  1B72,  pL  B4»)tafm 
a  caae  of  death  from  the  oae  of  nitmua  caadt  in  daottitaj;  DMt 
WHS  ludili'Ti.  but  it  wBi  doubtful  ban  noch  of  the  ftta]  renilt  wm 
due  U>  aipliyiia  and  liuw  much  to  ahoi^.  A  limilar  esse  oeeomd 
at  Kietei'  in  1873  ('  Brit.  Med.  Joor.,'  Feb.,  p.  126),  whidi  gi'F 
riae  to  much  diepute  aa  to  the  caoae  of  death,  Aa  a  poat-mortfni 
eiamination  waa  not  allowed,  it  is  impowible  to  aaj  whit  ahire 
the  nitrons  oiide  really  had  in  the  nntoward  raaolt. 

Treatment. — The  treatment  is  that  for  aaphyzia  senenlli. 
See  Chlobofobk,  p.  562. 


CHAPTER  XVr. 

VEGETABLE  IRRITANTS. 

,1.  PTrBGATiYES. — Aloes,  colocynth,  gamboge,  jalap,  scammony, 

seeds  of  the  castor^oil  plant,  croton  oil,  elateriam :  the  helle- 

bores  and  colchicuin. 
2.  Abobtites. — Savin,  and  ergot  of  rye. 
8.  Ibbitants,  with  nbbyoub  8YMPTOH8. — Cicota  virosa,  phel- 

landriam  aquaticam,  satbosa  cynapium,  yew,  and  laburnum. 
4.  Simple  ibbitakts. — Arum,  mesereon,  ranunculus,  bryony 

(white  and  black),  &c.  &c 
6.  Disbased  and  deoaybd  tboetablb  mattebs. 

i.  pttboatiyes. 

This  group  comprises  both  the  more  actire  purgatives  now  used 
in  medicine,  or  by  the  vendors  of  aperient  pills,  and  the  now 
disused  hellebore,  which  was  in  earlier  times  so  largely  g^ven  for 
the  cure  of  melancholic  disorders.  Of  the  purgatives  now  in  use 
it  may  suffice  to  state  that,  when  given  in  large  doses,  or  to  old 
and  infirm  persons,  they  may  act  as  poisons.  All  those  enume- 
rated at  the  head  of  the  chapter,  given  alone  or  in  combination, 
have  proved  fatal.  Their  poisonous  property  resides  chiefly  in 
their  oily  or  resinous  constituents.  Aloes  and  jalap  yield  active 
prindples — tUoime  Rndjalapine,  and  colchicum,  colchicine. 

The  tymptomi  produced  by  this  class  of  poisons  are  those  of 
irritation  of  the  alimentary  canal— vomiting  and  purging,  with 
pain  in  the  abdomen,  cramps,  tenesmus,  and  strangury.  The 
patient  falls  into  a  state  of  collapse,  attended  sometimes  with 
drowsiness  and  slight  nervous  symptoms. 

The  poH-moriem  appearance*  are  those  of  inflammation  of  the 
alimentary  canal  in  various  degrees  and  stages — redness,  ulcera- 
tion, sofbening,  and  effusion  of  dark  blood  into  the  submucous 
tissue. 

The  ireatmeni  consists  in  the  free  use  of  diluents,  with  opium 
to  relieVe  pain,  and  stimulants  to  counteract  collapse. 

Some  medicines  belonging  to  this  group  deserve  special 
mention. 

Aloxs. — ^This  drug  owes  its  importance  to  the  large  number 
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of  it«  prcptmtiOTU.  The  RritUb  PbiuTDaoapoiui  cont^mmlM 
than  ten  prpparutioDi,  uid  in  most  qnack  aperinit  pUla  ii  m  t 
leading  ingivdiont.  Hiied  vith  powilsred  caDclla,  in  the  pn- 
porCtoii  of  four  pftrto  to  one,  it  is  Uie  well-known  aloetie  pnrdtf, 
hiers-picra.  or  holy  bitter.  Tliia  popolBc  remeitj,  u  irell  at  On 
qonck  piUs  ohicb  poqile  are  encooniged  to  talie  ia  anj  qiunljt}, 
hiTO  proved  fatiil.  Aloca  }-ie1d>  nn  active  pritudple  {aJaiaej.  &- 
tiDgutabed  bj  g^iving  with  cold  aulphnrie  acid  a  yellow  eolom^ 
grentlj  hirighteued  wbra  the  soluLinn  ia  WBrmpd.and  changing  to 
grtea  when  hesled.      It  is  alio  turned  onnge  by  nitric  acid. 

Ju-iS, — ThI*  also  ia  a  draatic  pD^cativ^  which  yieldi  an  adin 
principle  (Jalapime)  characteiized  by  the  yelknr  tint   it  gin*  tc 

cold  mlpbnrie  acid,  bcightened  to  dnp 
^'  orange  when  wanned,   and   to  ■  ni- 

brown  when  heat«d.    It  ti  turned  jtBof 

ClSIOE-OIL    pKEDi,— Of     the    S«tlii-f 

(tig.  172)  it  will  aaSce  to  atale  that  thij 
net  on  the  itomich  and  intcttinea  with  t 
viulencc  cgnite  difproportioned  to  the  K- 
tien  of  the  oil  which  they  would  j-ield  in 
conipreiBion,  Two  or  threo  aecdi  art  a 
a  draitie  purgutive;  three  leedi  ban 
destroyed  the  life  of  an  adult  DiiJe  ia 
forty-ail  hoDra,  and  twenty  eeods  that  d 
a  young  lady  in  Gre  days,  with  syniploim 
of  violent  trritation  of  the  atomaeh  anJ 
boivels,  and  an  appearance  as  of  "  ooe 
afftcted  with  malignant  cholera." 

CbotohOil. — TheeiprefBedoilof  tbt 
croton  tiglium  {fig.  1T3)  baa  more  than 
once  destroyed  life  with  symptoma  ol 
acute  irritant  poiaoning,  and  coUapM 
resembling  that  of  the  worst  forms  al 
English  and  Aiiatic  cholera.  The  follow- 
iag  ia  an  abitiact  of  a  caae  deacdbed 
by  Dr.   Greenhow : — 

An  old  Indy  took  by  miatake  an  emhrocatjon  ooDtaining  90 
minima  of  the  oil.  When  seen  two  boars  ■ft«rwarda,  ahe  had  ill 
tbeappesruiceofa  penoD  iu  the  ooldatage  of  cholcn.  Tbeie  had 
been  profiue  purging  of  matters  exactly  reeembling  the  rice-waur 
•tools  of  cholera  patients,  and  severe  tramps.  Tbe  lurAce  •m 
cold,  the  featarea  shrunken,  the  akin  even  more  hloe  than  ia  niual 


In  rmrnn  of  trna  duden,  the  pnba  tliread;  tnd  ■Imnt  imper- 
ceptible, end  die  leqrintioD  guping.  She  wee  very  rertlcM  ( 
but  her  intellect!  were  onioipMrad,  tuid  the  died  in  t«n  boun 
after  taking  the  pcnton.* 


GUTnnnrj— Hie  froit  of  the  wild  or  iqnirtiDg  cacnmber  (Bg. 
174)  jieldi  a  jaice  of  each  icciie  properties  that  the  dried 
■ediment  or  extract,  of  tbe  Britiili  Pharmeoopim,  ii  pre> 
•eribed  b  a  doee  of  from  ^  to  }  grain,  while  elaltriiu,  ite  active 
principle,  ii  eBMive  in  the  email  dixe  of  ^  grwn.  It  eon> 
■titatee  aboat  a  fborth  part  of  the  eitract.  With  oold  eol- 
phnric  add,  it  jieldi  a  red-brown  eolation,  deeptmed  in  tint 
bj  warming,  ai^  itlll  more  wben  heated.  Nitric  add  doea 
not  diauge  ite  colour.  Chriitiion  qnotci  horn  a  French  aatboritj, 
the  BDgnlar  cue  of  a  medical  man  in  Perils  Mverelj  affected 
with  pain  and  tigbtntM  of  the  head,  colic  paini,  purging,  biliona 
vomiting,  and  ferer,  throogh  carrying  a  qiedmen  of  the  pbmt  in 
fall  hat  for  twelve  honra. 

Thi  Hillibobib. — The  iellthonu  orimtalU,  or  true  heUe- 
bora,  with  ite  black  root,  or  melaatpodium,  wa»  largely  naed 
by  Uie  andenta  ae  an  effldent  porgativa  in  diiorderi,  bodily 
Kitd  mental,  mppoaed  to  depend  npon  black  bile. 

•  ■]fedkd11iBnaodauMt*,'Ai«wt|UH>P.l«L 


I 


Ths    itUthonu   nigrr.    or    hUek   bollobor«.   b  ■  _    , 

tbe  orieutil  spvcin,  rrom  tbe  dvk  or  hkck  ivlour  of  iU  roM  ;  uj 
,  [^   ,;j  )i>n«.     ilso,    the     nn 

"  Kelampodhiia~  of  ILt 
al4  Pbumacopu-iu.  It 
gtnwi  ill  ihaAy  viwda,  ud 
flowm*  in  Januoj,  ■•  Itv 
"Chmtnuu  nttJ'  {Fit, 
175.)  Thal«i*(»aDdi»« 
■ra  |ioi«iii«u:  uvi  liw 
pDwiUrvd  roit  it  ■  bAk 
pBTg>tl*e,  and,  M  mil  <i 
tlie  loiTes,  >  litroaiil*  b«l 
duigarMH  NUfm-nediciM 
with  Qie  mlgiir. 


violent  acUnn  on  tin 
bowelt,  uid  Burked 
•yoiptoms  of  colUpse,  1 
daxMtion  of  the  root  ba 
dwtroyed  life  in  less  Ihia 
two    lionr^  alW  prodnc- 

The  helUbomfatidti 
(flg.  176),  atinlcing  bellebore,  bMrafoot,  or  fetUr  wort,  a  slso  * 
Ter;  virulent  pai>on,  haviog  s  similur  action  ta  the  preceding,  but 
more  powerful.  It  is  known  in  Westmoreland,  wbere  it  RTOiii 
abundantly,  atfilon-srait.  It  has  long  been  iu  a«e  u  an  effideni 
»ennifuge. 

COLCQICCU  {Colchicum  autamnalr,  ilradoa  laffron). — Thil 
plant  grows  in  moist  meadowi  in  every  part  of  Europe.  It 
flowers  in  autuiuri,  and  tbrons  out  its  leares  in  spring  ;  and  it 
has  a  Qbroua  root  attached  to  tbe  under  aido  of  an  nndi^rgroULd 
Btem  or  corm.  The  fruit,  which  ripens  about  midsumnier,  con- 
tains several  hard  round  seeds.  Figure  ITT  shou  s  the  pluC 
(i),  the  flower  (b),  and  the  capsule  (c).  The  corm  and  Bcediars 
used  in  making  several  preparations  of  tbe  British  rharniacopicia 
— the  froih  corm  for  the  citract,  and  acetic  eitract,  the  inti 
oomt  for  tbfl  wine,  and  tbe  seeds  for  tlie  tincture.     The  eoms 


COI.CBICUM. 


bare  hem  Ulian  bj  niuteke  for  tnuons ;  md  the  Med^  win*,  and 
tmctnn  tmve  »\to  beeo  takan  in  paitODOiu  dwei. 
ng.m. 


The  ijrmpfMwiTeKiiiietiiiia  Blow  in  ihowing  tbemaclvn,  even 
wlien  Urge  do»ei  of  the  wina  or  tincture  are  taken  ;  bat  in  other 
caw  they  b^in  almoat  immediate!;,  end  death  ms;  take  place 
in  aj  ibort  a  time  n  eeren  bonra.  The  symptom*  are  thoae  of 
irritation  of  the  alimentarj  canal,  with  oolUpsa.  Kervons  aymp- 
tomi  are  rare.  The  potl'morttm  apptaraiKet  and  Inaiment  are 
thoM  proper  to  ptHMming  by  the  irritanti  (p.  379).  Stioiuluita 
must  be  freely  med  to  coimtenct  the  extreme  debility. 

The  aeeda  of  colchicom  are  gk^lea  of  *  reddiih-       „.     _ 
brown  coloor,  very  bard,  and  abrivelled  on   the 
mabM,  tftheiiie  ahown  in  the  figure,  aod  weigh-  ^-^ 

ing  eight,  ten,  or  twelve  to  the  grmn.  0  ^' 

Colchicom  owes  iU  poiaonoui  propertiea  to  an      0       ^ 
alkal<nd,  allied  to  Teratria,  and  named  colchidna,  9 

of  wbkb  lea  than  half  a  grain  hai  proved  &tal  to 


n.  ABOBTrm. 

SATur  (Janipenu  Mabina). — A  imall  nuligetmu  biuhj  dmt 

jielding  n  rouud  purple  fruit  aboot  the  aze  at  ■  cninDt  fig. 

179).     It  tins  »  peculiar,  Btnmg  odour,  oDiJ  an  icrid  tutc  j  nd 

owuB  ita  irritaul  properties  cMeflj  to  BO  eMcntiol  oil  ■ntdSj  ot- 

ns-  ISO. 


tained  from  the  freeb  top«  of  th«  plint  h;  ^stdlbtioD  nith  witR. 
Thii  oil,  and  an  ointment  htim  the  freihlj  braised  pUnt,  tre  b 
the  Britisb  Phsmuoopmia.  The  don  of  tbe  oil  ii  from  om  tc 
ftf«  minimi. 

The  leaTes,  Id  powder  or  infii^oii,  and  the  oil,  ire  often  giroi 
to  procure  abortion ;  bnt  it  i<  more  freqnentl;  hM  to  the  motha 
tbaD  effectual  in  defltroying  Uie  child.  Savin  ta  also  occasonill; 
utad  at  a  vennifage. 

Sgpipttmu. — TboM  of  iiritation  of  tha  alimentary  anal 
Serere  pun  in  the  belly  and  vomiting,  and  aometimea  itrangurr, 
but  diarrbiM  rare.  Salivation  and  iOBeDDlnlity  are  oocau' 
■jmptomi. 

Poit-morlmi  Jppearanoai. — Tho«  of  acata  mflammatki 
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the  alimentary  canal.  The  g^reen  powder  is  often  found  among 
its  contents.  On  drying  and  rubbing  this  powder,  it  emits  the 
peculiar  odour  of  the  plant,  and  the  hard  thick  parts  of  the  twigs 
exhibit  under  the  microscope  the  ordinary  characteristics  of  coni- 
lerous  wood.  Watery  solutions  of  savin  strike  a  deep  green  with 
perchloridc  of  iron. 

TreatmetU.^-'Thtit  proper  to  the  whole  class  of  irritants 
(p.  379). 

Ergot  op  Rye  {Spurred  rye,  Secale  comutum). — This  is  the 
product  of  a  disease  attacking  the  grain  of  several  plants,  such 
as  wheat,  barley,  oats,  and  rye,  in  wet  seasons,  and  in  ill-drained 
soils.  The  ear  of  the  plant  is  occupied  wholly,  or  in  part,  by  the 
diseased  grains,  each  of  wliich  is  of  a  deep  purple  colour,  elon- 
gated, slightly  curved,  and  projecting,  so  as  to  bear  some  resem- 
blance to  a  cock's  spur.  These  diseased  grains,  collected,  dried, 
and  powdered,  form  the  ergot  of  the  shops,  used  by  the  accoucheur 
to  promote  contraction  of  the  uterus,  and  sometimes  criminally 
given  to  procnre  abortion.  Fig.  180  shows  side  by  side  the 
healthy  (1)  and  diseased  plant  (2),  an  enlarged  spikelet  (d),  a  sec- 
tion showing  the  sporidia  {k),  the  sporules  (I),  and  two  entire  and 
full  grown  samples  of  the  ergot  (^  and  h). 

Propertie*, — The  ergot,  when  entire,  varies  in  length  from  a 
quarter  of  an  inch  to  two  inches,  and  in  thickness  from  a  sixth 
to  a  third  of  an  inch.  Its  surface  is  black,  with  lighter  dotted 
streaks,  and  its  substance  reddish-grey.  It  is  lighter  than  water, 
has  a  disagreeable  odour,  and  somewhat  acrid  taste. 

Te9t9. — a,  Liq.  potasssB  gives  it  a  lake-red  tint,  and  developes 
the  characteristic  odour,  h.  The  filtered  alkaline  liquid  has  the 
tame  colour,  and  lets  fall  the  same  coloured  precipitate,  on  the 
addition  of  nitric  add,  or  a  solution  of  alum  in  excess. 

JExperimentt  on  AnimaU. — The  symptoms  produced  in  animals 
by  large  single  doses,  or  by  smaller  doses  frequently  repeated, 
are  partly  those  of  intestinal  irritation,  partly  those  indicative  of 
affection  of  the  nervous  centres.  To  the  first  belong  diarrhosa,  to 
the  last  giddiness,  dilated  pupil,  drowsiness,  convulsions,  and 
paralysis.  Suppurating  tumours,  and  gangrene  of  the  extremi- 
ties, are  also  among  the  symptoms. 

In  the  human  subject  a  single  full  dose  gives  rise  to  irritation 
of  the  stomach  and  bowels,  giddiness,  headache,  and  flushing  of 
the  face,  with  great  lassitude  and  weariness.  The  uterus  is 
excited  to  contraction,  and  in  a  pregnant  female  abortion  may 
occur.     No  cases  of  acute  poisoning  with  ergot  are  on  record. 

When  the  spurred  rye,  or  other  grain  similarly  diseased,  is 
mixed  with  floor  and  made  into  bread,  it  gives  rise  to  an  epide- 


ess  iRBiTAHTs  vrm  XESToys  ■nfproiu.fl 

laic  DiaUdy,  wbicU  nsaumca  tbe  fbrtn  ettber  of  eennli 
gaagmma  ergolinm.  In  tlio  flrrt  fiwm  nervous  TtmpU 
M  ^ddineaa,  wenkneu   of   Uie  liinba,  raentitl  incnpsd' 

and  oou^nlsiom  predoniinato  i  in  the  lattor,  dry  ^sngrei 
extrnoitia.  Both  fniics  ore  preceded  by  Ejmpkmi 
referable  to  inteitinal  irrilAtian. 

m.  rHHiTJHTa  with  itketofb  arupioiis. 
Ttiia  groap  of  poisonB  may  be  coanderal  ni  Uie  nticUi 
□ant  of  tha  lui^  division  formerly  knonn  a»  the  ■ 
irrHanti,  Their  very  dedded  action  on  the  »tomu?h  an 
sepBrate*  them  from  the  group  of  WDialuves  of  wLich 
19  the  type,  and  from  that  of  deprennnta,  of  wbicb  conii 
belt  TvproccDtative.  Cicats  viro«  ia  allied  to  tbe  fin 
num,  perhopi,  to  tbe  seoood. 

CICCTA  viBOSA  (ITa/er  Ermleeh,  Cotetaiie). 

This  is  a  perennial,  indigenoas,  umbeUiferoas  plant, 

in  wet  ditcb. 


XIBUBA  CTKAPinV.  059 

Tie  dcaU  riroM  bu  bven  described  h  "  by  fiir  the  moat 
■otive  of  thg  pcMionaiu  plaaU  of  Oreat  Britain ;"  and  r«uan« 
have  beeD  uri^sd  for  tba  belief  tbst  it  lupplied  tbe  "  celebnt«d 
Atheaian  poixm."* 

In  aaiiiubtberaotgiTeirinto  tetaniu.  Id  noa  trell-marked 
tetanic  ipainu  are  aim  among  the  prominent  ■jmptonu.  ti^ther 
with  dilated  papil,  inHnsibilitj,  coma,  naniea,  romiting,  and 
diarrhiDa.  Deatli  maj  take  place  nithio  an  honr  of  the  iwaliow- 
Ing  of  tbe  potion. 

Wepfer  gives  the  cases  of  tiro  boys  aad  aii  girls  who  ate  more 
or  less  largel;  of  Che  roots.  The  boyi  who  took  a  large  qnnntity 
were  soon  seiied  with  acute  pain  in  the  itomacb,  loss  of  speerh, 
Inaenaitnlitj,  and  terrible  convalffioiu.  The  minth  iru  so  closely 
■hnt  that  it  could  not  be  opened,  blood  Honed  fmm  the  eara,  and 
tbe  eyes  were  horribly  distorted.  Death  took  place  In  half  an 
boor.     The  girla  ■aflered  from  epilepsy. 

Tbe  caae*  of  tbrae  Oermui  sol- 
diers related  hy  Boerhaave  show  Fig.  181. 
tbat  tbe  potl-moritm  appear- 
tmeti  vere  well  marked.  They. 
too,  died  in  1«m  than  half  an 
hoar  i  and  the  itomach  of  one  vai 
fiiDiid  perforated,  tbe  itomachs  of 
the  othen  oorroded. 

{FifUmti  Water  Eemloct). 
This,  too,  ia  an  iodigenoas 
tnnbelliferoni  plant,  growing  in 
jj"''!"'  atoatifKis  wilb  the  fore- 
gang,  and  of  which  the  tapering 
ivot  eaten  by  mistake  for  pars- 
gejM  has  produced  poisonona  ' 
effects.  The  plant  grows  to  about 
three  feet  in  height,  and  is  fur- 
Diabed  with  small  flnely-diTided 
^rk-green  leaves.    (Hg.  1B2.} 

XTBtlU  CTTAPIUM  (FooF$ 

Fartley). 

The  IsBvea  of  this  plant,  as  ita 

name   implies,   have  been   eaten 

Bd  ChiucMU'i  ■  Madioal  Bouaj,' loL  li.  pi.  8a. 
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Fig.  181 


by  miiUke  Tor  panlpy ;  nnd  llie  trwta  for  joniig  tanuiM.  It  ii 
■D  MiDaal  umlielliferoufi  plant,  groiriug  ia  ginJeiu  Bud  Gcidt,  md 
may  be  recognised  by  the  secondary  involncre*  appended  to  He 
Hawer-ftKlkg,  which  are  annposed  of  diree  lung  and  immn  droop- 
ing loifleU  (brncU).  Vihen  robbed,  tbe  lesru  have  ■  luiae- 
oas  odaur.  Thoii^ 
it  has  be«ti  aid  to 
u,  c  ■  II  » e  convolniin 

§^P^  and  atnpor  in  mi- 

»alti   and  limt  of 
month   and  thnial. 


by    carvful 

^purintenLe  that  it 

a  honnlcsi  pUnl.* 

(Tam 

-  Tb* 

md   beira 

ISl)  are  piBtoniiiu. 
Tbf  Ic^ivra  kiTt 
proved  faUilta  bei- 
malA,  and  {he  l«v« 

Tlie  l™,t^  ..r  iin 
infusion  of  tlieui, 
given  Ba  a  vermifuge  or  abortive. 
Sstnplomt. — I'hose  of  irritant  pdsoning,  with  tbe  addition  of 
nervooa  Bymptoms,  nich  as  insensibility  and  conval^inns.  Deilb 
may  take  pUice  quickly  from  collapie  j  or.  at  a  later  period,  inat 
inflalDTnation  of  tlie  alimentary  canal.  The  ItiiTes  have  killed  in 
adult  in  fouileen  hours,  and  tbe  berries  a  girl  five  years  old  id 
four  hoars. 

Fott-mortem  Afpearavcet. — Those  of  irritation  of  tbe  alimfn. 

tary  canaL     Tbe   leaves  or  berries  are  generally  found  in  ibe 

Btomacb,    and    are   rmdity    identified.      The    leave;    are    lanml- 

shaped;  and  the  berries,  the  mie  of  a  pea,  consist  of  a  hard, 

*  «oUk  Artion  of  Fool'.  Puralei.    B;  Joho  HaHcJ,  U.D.  IKt. 


brown,  egg-»h«p8d  teed,  eocloMd 
in  B  light  red  coicriDg,  ami  anr- 
TOnnded  hj  h  colonrleu  riactd 
Juice,  which  has  an  arad  reaction 
mnd  a  nBnaeous  taste. 

LiBUBSCM  {Cgtmi  labumam). 
— All  parts  of  thie  plant  appear  . 
to  be  poiKinaiu,  and  caaes  are  o 
record  of  poisoning  bj  the  w«d«, 
flotrera,  aud  burk.  The  plant  hag 
a  moat  tiHuseoua  and  disa^precable 
odour  and  taste.  It  ovet  it«  poison- 
ons  propertiea  to  an  alkaluid  known 
■a  egluim.  From  Cliristisoc'a  ei- 
periments  vith  the  dried  bark,  it 
nuj  be  inferred  that  the  labnninm 
b  Citremely  active,  producing  in  n 
ftw  minnt^  violent  tetanic  convul- 
«ons,  and  apeed;  death.  In  nan, 
too,  the  ejmptoms  are  ver;  well 
marked,  consisting  of  violent  irri- 
tation of  tlie  alimentary  cxnal,  vith 
great  exhaustion,  drowaineaa,  and 
rigidity  of   the  limbs,  convulsions,  dilated  pnpil,  and  fi^nont 

But  t<n>  cases  of  pcnsoning  by  the  bark  eaten  by  a  girl  of  ten, 
and  a  hoy  af  eight,  in  mistake  for  liquorice,  reported  by  Mr, 
Sedgwick,  of  Doronglibridge.  show  that  tlie  laburnum  does  not 
always  produce  the  lymploms  just  enumerated.  They  were  inch 
as  to  qnalify  the  pbint  for  a  place  iinong  depressants  rather  than 
oODvnlsivea.  The  symptoms  of  depression  preceded  the  adminis- 
tration of  tartar  emetic  as  a  vomit.  In  the  boy  the  aymptomi 
set  in  an  hour  and  a  quarter  aRer  eating  a  piece  of  the  root  tbe 
■iie  of  a  walnut  j  in  the  girl,  wbo  hod  eaten  about  three  time* 
■a  much,  tboy  began  after  about  the  aame  interval.  In  both, 
the  first  symptoms  were  vomiting,  giddiness,  eitreme  weakness, 
pallor  and  coldneu  of  the  skin,  and  a  feeble  fluttering  palse. 
The  pd[hI  wu  dilated.  Drowsiness  allowed  itself  later;  but  there 
was  at  no  time  any  marked  pain  of  the  abdomen,  nor  any  purging. 
Beside*  the  drowsiness  there  were  no  beul  symptoms.* 

■ 'HedkalTtiDesaiK]  QuMIe.'  Jan.  3,  ]H£T.  Bm  bIh)  ilmnsT  cases  ta 
Wbtslhwue  ('  Diit.  UbL  Jodiu.'  lalo.  No.  U31,  and  Ttnis;  ('  LouHt,'  1871^ 
ToL  U. «]. 


Anim  (Aran  matulaliim,  lordt  oW  ladie».  nekoo-ptMi). — Tbt 
^rvea  ipotted  am)«i->shnped  IcavcB  (I )  of  this  plant  ■ppur  arlj 
iti  ftpriog  in  bedgerows,  voods^  and  ibAded  ftpotB;  tbe  gTHB 
■pBtbe  (2),  witli  iti  purpte  colanm  (3)  encksed,  in  Maji  nml 
a  ciu»t«r  of  Lriglit-red  berriei  (1)  tlmie,  toffanU  tlie  end  of 
luuimer.     Tbe  root  ii  tuberoui  and  uimewhaL  heart-shipod,  and 


like  bU  otbcr  parts  of  tbe  plant,  is  highly  acrid  and  irritatlnp. 
The  Juice  applied  to  the  topgue  caiuea  acnte  dartiog  pain,  as  if 
it  were  pierced  with  almrp  needles;  and  in  three  children  wbo 
ate  of  tbe  leaves  of  the  plant,  tbe  tongues  were  so  swollea 
aa  to  render  ewallowing  difficult.  Two  of  the  children  died  in 
twelve  and  siitecn  days  reapectivelj :  the  third  recovered.  The 
poiKinoiii  properties  of  the  plant  are  wboU;  dissipated  bj-  beat; 
and  the  roola,  first  steeped  in  water,  and  then  bated  nod  pow- 
dered, coDBtitnte  the  "  Portland  tago."  The  itftuploms,  poi<- 
BUMifm  appearaiicei,  and  irealmeni  are  those  proper  to  irritiat 
poisoning  (p.  378). 

Mezersom  (Daphne  fneirmtn).— This  is  a  cultivated  garden 
shrub  jielding  bright  red  berries,  apt  to  attract  tbe  nodce  (J 
children,  and  to  be  mistaken  for  currants  (Eg.  186),     Tbej  na- 
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tiun  a  aiiigle  ovate  seed,  composed  of  two  plano-convex  cotyledons 
endoeed  within  the  coat.    The  plant  has  highly  irritating  pro- 


perties. Five  or  six  of  the  berries  are 
soffident  to  prodaoe  serious  effects.  The 
bark  is  an  ingredient  in  the  compoand 
decoction  of  sarsaparilla  of  the  British 
PharmacopoBia,  and  is  the  basis  of  the 
ethereal  extract  of  mezereon.  The 
tymptams,  post-mortem  ctppearanees, 
and  treatment,  are  those  of  irritant 
poisoning  (p.  878). 

Rakunoulub  (Crovfoot,  buttercup), 
—There  are  no  less  than  fifteen  species 
of  rannncnlus,  or  crowfoot,  natiyes  of 
these  islands,  and  common  in  our  mea- 
dows and  pastures,  and  most  of  them 
have  more  or  less  irritating  properties. 
Those  which  are  esteemed  most  poison- 
ous are  the  ranunculus  flammula, 
bulbosus,  and  sceleratus;  the  R.  acris 
and  arvensis  being  less  deleterious. 
Fig.  187  shows  a  plant  of  the  ranuncu- 
lus acris.  Every  part  of  the  fresh 
plant  is  pervaded  by  an  acrid  prindple, 
which,  like  that  of  arum  macidatum,  is 
volatile,  and  dissipated  by  heat,  or  when 
the  plants  are  dried.  Water  distilled 
from  the  fresh  plants  contains  the  acrid 
principle,  as  is  shown  by  the  stinging 
taste,  and  sense  of  heat  in  the  stomnch. 
The  distilled  water  of  the  R.  eceleratus 
yields  crystals.  The  juice  of  the  plants 
is  a  powerful  vesicant,  and  prior  to 
the  introduction  of  cantharides  was 
used  by  medical  men  for  this  purpose. 
It  is  now  so  used  to  produce  ulcers  on 
the  legs  by  mendicants  and  malin- 
gerers. The  distilled  water  of  the  R. 
flammula  is  an  effectual  and  speedy 
emetic;  and  was  greatly  commended 
by  Withering  as  preferable  to  any  other 
when  the  object  is  to  produce  a  quick 
evacoation  of  the  stomach.  The  bruised 
leaves,  too,  are  used  as  vesicants. 


Fig.  188. 


Fijr.  1S7. 
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BIMPLK  IRIUtAaTS. 


Tlie  igmplimt,  poit-morlem  MppcoraaMr,  tai  Inalmf^l  «f 
ytAtoume  by  the  rununciili  are  llio*s  of  irriUnt  poitoiuiig  (p.  378), 

Bbiokt. — The  two  pUiiU  Khioh  bur  the  coinmon  nunc  tt 
Bryrmy,  bave  n  cerUin  iiuporlnnce  u  poiMD*.  panly  on  iooiwat 
nf  thoil  Htrong  irrtnut  action,  and  pvUy  bam  Uupir  odidohii 
praenw  id  out  vooia  and  hedgerows.  Thougli  they  he»r  llie 
nine  EngUib  n«ni8,  they  do  not  even  belong  to  the  siine  lutanl 
order,  Uiu  While  'Bryony  being  the  solitary  repioenlaliie  uddq; 
OUT  uKDmon  wild  plnuls  of  tlie  Cnuurbituec,  while  the  bUet 
bryony  belongs  to  tba  DitHoreaoem. 

The   mitt  Bryony  (Bryoma  didei,  or   wUd  vine)  ii  tbj 


rig.w8. 


bedgn,  twioin^  among  bw 
■udbmbai,  and  cUnciDgbyita 
UndriU.  Hw  tearai  are  longk. 

the   floH'srs   smM    and     uf  i 

clustered,  and  when  ripe.  nd. 
Gllod  wiCli  a  foetid  UDpteaanl 
juice  and  coDtumngMX  Kelt: 
and  tlia  root,  iipindle-ihipAl. 
flwhy  and  pule  in  coloor,  ohoi 
attnina  a  oonniderahte  eUe  uA 
thickness.  Pie  18«l  slio«  i 
cutting  of  the  plant,  nith  ■ 
imall  dmler  of  berries. 

The  root  of  tliis  plant  n) 
forini>r1y  in  use  at  a  mediorw. 
and  was  knonn  to  occtwB 
vomiting  and  pni^^f,  ■ilt 
ajinptoinsofoulUpse,  sometioitt 
ending  latall}  Tlie  har.ft, 
when  eaten  by  children,  hiir 
caused  Tomitiii^ 

TIlv  m-i  Br^..A„  iTiifii- 
conimuni))  i<i  also  very  commoo 
in  woods  and  hedifca,  twining,  withont  the  aid  of  tvnilriU  ami 
contrasting  strongly  with  the  wljite  btyonv  in  it«  leares,  which 
are  heart-gbaped,  pointed,  snioath,  and  shining;  in  Its  beFrio. 
which  are  ovoid ;  and  in  the  colour  of  its  root,  which  is  blsct. 
The  berries  are  in  clusters,  and  when  ripe,  are  like  those  of  lie 
white  bryony,  of  a  red  Colour.  A  catting  of  the  plant,  with  ■ 
cluit«r   of   berries,  i*  •hown  in   Gg,   189.      The   root    of  ibii 
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plant  hM  «bo  been  lucd  m  •  Mtlurtic,  and  tbe  berriei  bare  made 
(^ildren  nek. 

Bwidea  UuTegeUble  irri-  r\g-  1S». 

Unti  briefl;  noticed  in  tbia 
cbapter,  tbere  are  otberi  of 
leat  importance,  of  wbich  it 
mmt  Bufflce  to  append  a  list- 
Some  of  them  hnve  produced 
the  effecti  of  initanta  in  the 
bnnuu  aniject,  and  hare 
proved  fatal,  while  othen  are 
inferred  to  be  poiaononi  from 
tbeir  effect  npon  animala,  or 
from  direct  experiment.  A 
minute  descriptioa  of  theie 
pdaoD*  and  of  their  effect* 
miut  be  lODgbC  for  in  worki 
on  Toiioologj.  Most  of  them 
will  be  Ibond  figured,  with 
brief  deacr'iptions  of  tbeir 
effect*,  in  Johnson's  '  British 
Poisonooi  Plant*.'  The  fol- 
lowing is  tbe  lilt  in  qiies- 


-Aneo 


itilta. 


or   pasqae  flower   (nlao   tbe 
A.  nemoron,   A.  horl«nsis,  and  A.  coronaria,  i 
Caltha  palostria,  or  msrsh 

maJDi^  or  celandiue;  Daphne  laareola,  or  spurge 
laurel ;  Enphorhia  lathjris,  or  caper  sparge  (also 
Other  specie*,  a*  the  E.  offldnaram  (Bg.  190), 
peploi,  and  belioaco^i  Gratiola  offldnalia; 
Byacintho*  nonacriptas,  or  wild  hyacinth ;  Mer- 
corialis  perennia,  or  herb  mercaryi  Narcissus 
poetieaa,  and  N.  pseudo-narcissus  or  daflbdil; 
ithu*  radicans,  and  toiicodendron ;  Paris  qus- 
drifolia  (fig.  191),  Sednm  acre;  Delphinium 
stapbjiagrin,  or  staieFacre  (interesting  ss  jlcld- 
ing  tbe  allialmd  detphinia) ;  and  tho  Samhncus 
nigra,  or  elder,  tbe  leave*  and  flowers  of  which, 
it)  Chriatison's  eiperience,  cauaed  dangerona 
inflammation  of  the  macooa  memhtane  of  the 
bowela,  taiting  for  eight  daji.  Two  table- 
•poonfnla  of  the  root  of  tbe  Dwarf  Elder  (S. 
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tdvUtt)  buve  &lio  proTcd  fatal  t 


)   TKOKIABLB  lUTTEla, 


1  flfty-four  VI 


are  iiidi^noD*  plan)  a.  tlir 
JatropUa  c^rcat,  or  pZijnc  nut 
of  the  Wait  Indies;  and  Ihi 
HippoiBiiDe  manniiella.  or  nua- 
chinesl,  witb  otber  tpeaa  of  llx 
■ame  (u  tbe  H.  flglanduloM,  and 
H.  ipinoaa),  maj  be  ni«itHm(id  <■ 
pocaeued  of  highly  irritating  ]m> 
pcrtiea.  (8e«  Christuon,  cbapur 
oa  Vegetable   Acrida^) 

Host  of  Uie  pluiB  bn  the  *»■ 


Mer 


t  then 


.  such  »  tin 


(juiidrirblia  (tig.  1 
duce  luiii-d  «yn)ptoms  of  inlo- 
tins)  irritalion  and  UBrtutip  poijm- 
ing:  and  woiiUl,  therefore,  daru 
ta  be  placed  among  the  narcfltia> 
acrid  poituni  of  the  earlier  Uaico- 


A  fev  cases  have  orciured  of 
poisoning  bjr  epoiled  vegetable";  and  bread  made  of  wheat,  rv& 
or  barley,  when  spoiled  or  monldy,  bHB  been  known  tfl  «el  as aa 
initnnt  poiwo,  causing  flushed  face,  dry  tongue,  acute  colic  paiui, 
urgent  thiret  and  headache,  vomiting  and  purging,  eibaottioii 
and  drowsiness. 

Tbe  irealmenl  proper  to  such  forms  of  poisoning  consists  in 
tbe  prompt  use  of  emetics,  fblkwed  by  aperituts,  of  which  caitir 
oil  is  the  best. 


CHAPTER    XVII. 

ANIMAL     IRRITANTS. 

I.  CANTHARIDES. 


Tai  Cantbaru  Tcsicstoria,  Spanish  fly,  or  blister  beetle,  u  dii- 
tiDguIihed  b/  the  Bhining  metallic  green  colour  of  the  head,  legg, 
mnd  wing-catei.  It  contain*  a  atrong  irritant  poison,  charac- 
terized by  its  energetic  action  on  the  nrinary  and  generative 
organs,  and  is  the  active  ingredient  of  several  preparations  uf  the 
British  Pharmacopisia.*  The  powder  aad  tincture  have  bei'n 
given  to  procure  aborUon,  for  lajdvious  purposes,  or  merelj  (or 
a  joke;  and  both  powder  and  piaster  have  been  taken  by  mis- 
take. Its  preparations  have  also  produced  severe  efitets  on  tlie 
urinary  and  genital  organs  when  spplied  eitemally.  The  Hy 
owes  its  poisonous  property  to  an  active  crystalline  prindple, 
eaafAaridiw,  of  which  half  sn  ouni-e  of  the  powder  contains  one 
grain,  and  the  bnndredth  part  of  a  grain  will  raise  a  blister  on 

The  powder  and  plaster  are  readily  identified  by  the  small 
ahining  golden  or  green  particles ;  and  the  powder  hy  the  simple 
test  of  beat.  If  so  small  n  quantity  as  the  hundredth  part  of  a 
Itrain  be  treated  in  tbe  manner  described  at  p.  407  (fig.  63J,  as 
soon  as  the  temperature  is  raised  to  about  213°  ^'ahr,  a  white 
•oblimste  appears  on  the  gluss  disk ;  and  this,  when  examined 
Dnder  the  microscope,  is  found  to  consist  of  orystal*  of  can- 
tharidine.     If,  however,  tbe  sublimate  should  bo  amorphous,  or 

■  Of  tlie  UnMBrs,  cgntalnlag  irn.  vh  to  the  oaocsg  of  tha  s»tain 
QU  loOitiortheirintiiwiil  (1  ta7}i  of  UwplMtv  (llnS},  of  the  emplss- 
(nimcsii&iibnilltn  M)  i  of  tbt  liquor  eplspsMious  (Jijloji)i  snd  at  lbs 
ehsitsepHpsatlosaiD  lot).    Tbi  ilDitnrc  b  «i<tii  IsierDsllr  In  doMs  ot  t 
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intSistinctly  ccyaUlliae,  the  clianirteriitlc  CTj'itali  aaj  be  ania 
to  appear  by  trcaUn^  the  tpot  viitb  etbcr.  The  cliBracUnilic 
■ublimnte  iDay  be  procured  from  tbu  five  Landredtb,  or  erfo  thp 
thouandtb  of  a  grain.  The  low  ■nblimiiig  tempentare.  ibtaicc 
of  colour,  and  more  or  lem  diatioctlj  cryatalline  (arm  oF  the  iob- 
limate.   tnlieD  together,   are   itrikingly   characterislic    of   tiui 

Si/nipltinu, — Soon  aFter  malloKiug  tlii!  poixnt  there  it  ) 
bnrutug  genutioa  in  the  inoalh  and  throat,  quickly  folloitnl  I7 
m  like  aensation  in  the  fnC  of  tbe  aUmach,  increaieil  by  jireour^ 
eitMvlliig  at  length  orer  the  whtJe  abdomen,  siul  accODipaDied 
by  excessive  piiin  in  iwallowing,  dryneas  of  the  Tiioces,  gnsl 
tbint,  mpioui  diacharge  of  blood  or  bloody  mncm  tram  tin 
Btoinach,  miied  with  ahining  greea  parUelea,  u^  in  lona  qn»- 
tity,  from  the  bowelai  teneimi^  jitiu  in  tlw  lein^  iliiliiiaim 
strangury,  bloody  stoola  and  nrinf,   and  prUpinn,    with  iiTellini> 

restless,  tbe  breathing  laborious,  and  the  pulse  quick  and  turd. 
Sometimes  beadiiche,  delirium,  and  convulsions,  tetnnic  «pafin.s 
symptoms  allied  to  thoce  of  hydrophobia,  and  coma  are  sopcr- 

Among  the  occn^onal  aymptoms  are  blistera  of  tbe  moitti, 
salivation,  vouiiting  of  lenacious  mucus  of  the  shape  of  the  gollel. 
or  of  the  mncous  membrane  itself,  redness  of  the  eyes,  and  laclirr- 
mation.and  albuminous  urine. 

Tbe  tincture,  in  small  doses  of  four  or  five  drops,  produM)  ■ 
marked  effect  on  the  urinary  organs,  curing  incontinence  of  nris!. 
sometimes  without  cauain^  pain.  On  the  other  hand,  rerj  lars* 
quantities,  as  sii  ounces  of  the  tincture,  or  two  drachms  of  tbe 
ponder,  have  been  taken  without  bad  effect,  a  fact  only  to  be 
acconoted  for  by  the  badness  of  the  preparatioo. 

Fatal  Dose. — Of  the  tincture,  one  ounce  ;  of  the  powder,  ad 
ascertained.  Two  doses  of  twcnty-fonr  gi^ins  each,  taken  pt  in 
interval  of  a  day,  have  destroyed  life,  sfler  producing  abortion. 

Fatal  Period.— Usually  from  twenty-four  to  thirCy-sii  boors 
but  it  may  be  fatJil  after  some  days  of  suffering. 

Poil-morlf<a  .<fyeoroBcej.— Marks  of  inflammation  in  dif- 
ferent dcjjrecs  and  stages  in  the  whole  lenjith  of  the  alinieuWr; 
canal,  and  in  the  urinary  and  genital  organs.  Tbe  stomacli  ii  in- 
flamed, and  may  be  gangrenous,  in  patches,  where  tbe  poixleT 
bss  adhered  ;  sometimes  it  is  abraded,  sometimes  softeunl  Tbe 
brain  )ias  been  (bund  gorged  with  blood,  and  the  yenilal  orgsM 
gangreuons.  The  powder  may  be  foand  in  the  sTomnch  kwg  atlcr 
death.     When  given  in  powder,  or  taken  aa  plaster,  tbe  bliner- 
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ing  fly  maj  be  detected  in  the  contents  of  the  itomaeh  b;  tha 
glisteiiini;  golden  or  green  colour  of  the  pnnicles,  vLich  may  be 
rewlily  Bcen  by  the  lene  or  micioecopr.  They  loiy  be  collected, 
duaolved  In  ether  or  ohlorofbmi»  evapomfEd  to  the  tbiekneBo  of 
■n  extract,  and  il»  blistering  property  tested  by  applicatJOD  to 
the  lip.  By  these  two  tests  Bun-Del  detected  cantbaride*  in  mne 
rakes  of  chocolate  maliciously  given  to  several  persons.  The 
■ablimntion  by  heat  is  still  more  sati^lbctory. 

Vfhen  the  stomach  has  been  discharged  hj  vomiting,  or  the 
bowels  emptied  by  aperients,  the  poison  may  still  adhere  to  the 
oialB  of  the  canal.  Tn  this  case  we  follovr  the  plan  recommended 
by  Ponmet."  The  intestinal  cnnal  having  been  detached,  is 
inflated  and  dried ;  and  portions  of  it  are  placed  on  sheets  of  glass, 
■nd  earefally  eiamined  for  the  shining  green  spots.  M.  PoumeC 
has  detected  tbem  seven  months  aHer  interment. 

Treatmeal. — There  is  obviously  no  antidote  to  this  poison. 
Vomiting  is  to  be  excited  and  encouraged  hy  emetics  and  waroi 
liquids;  and  the  poison  to  be  removed  from  the  bowels  by  full 
do«a  of  castor  oil.  The  free  use  of  dihents,  with  oily  or  demul- 
ceDt  injections  into  the  rectum  and  bladder,  and  leeches  or  bleed- 
ing, if  the  inflammatory  symptoms  run  high,  constitute  the 
remainder  of  the  treatment.  Laudanum  may  be  added  to  the 
iiijectionK,  or  opium  suppoutoriea  introduced  into  tbe  rectum. 

Cantkaridiiui.—'Iha  is  sold  in  the 
form  of  iparkling  colourleas  crystals,  ^'K'  **^' 

whicfa,  when  eiamined  by  the  micro- 
scope, are  fonod  to  consist  of  plates  of 
various  fiirmB,  lengths,  and  thick- 
Fig.  192  is  taken  from  a  good  com- 
mercial specimen.  It  retains  similar 
forms,  bnt  more  delicate,  and  with 
some  variety  of  grouping,  in  depouta 
from  its  solutions  in  ether  and  chloro- 
form,  and  in  its  sublimates.  The  de- 
posita  ft'om  ether  are  commonly  long 
qoidmngular  plates,  those  from  chloroform  sqnare  plate*  and 
Sorter  oblongs.  Fig.  193  shows  tbe  two  forms  most  common  in 
tbe  snhlimates — namely,  the  short  pUitea  (a)  and  the  long  platn 
(i).     1 1  is  taken  from  photographs. 

Cintharidine,  when  heated  iu  tbe  manner  described  at  p.  405 
(fig.  50),  sublimes  without  residne,  or  leaving  a  Riint  stain  only, 
mud  settles  on  the  glass  disk  in  inch  forms  as  those  shown  in  Bg. 
■  ■  Annalss  d-BjiBiM,'  ISd,  p.  M7. 
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19S.      It  m»j  be  -bfllly  di^p.tM  -ithoot  Bqorfyiw- ;  Imt  if  ik 

h«t  be  applied  mddenW  it  melW.     When  treats  in  the  taiiaa 

d«CriW  Pit  p.  407,  it  TOblimra  »t  212=  P«hf. 

Tbe  action   on   canthari£iM  rf 

He-  im. 

^f] 

^ 

aliDWt  >ll  the  Retire  prtodplM  af 

K^ 

DO  change  of  Qoloar  in  it  ntB  «bM 

^^«s, 

iranned  and  bcal«d.     N«  ii  ill 

'fi- 

I 

colour  cbanKcd    bjr    oiDic   aal. 

1  d^ 

Thne  t<ra  DegBtire  reaetinn  takca 

Jl^ 

l# 

<fes     f  " 

Canthiridiiic   al«  difin  ftiK 

the  vcgPlahk   slinlolds  and  fh- 

carbon  when  he&ted,  and  in  the  lempcratiire  : 
limes,  as  well  aa  in  the  form  of  it«  Babliniat«,  it 
mineral  poiaona,  aneniona  add,  and  corroeive  aubli 


There  ia  a  diaeam  preralent  imong  cattle  in  aonie  parts  of  tlx 
Continent,  bat  1c«a  known  in  England,  which  coneiata  in  the  fir- 
DiatioTi  of  large  boila  open  different  parte  of  tbe  body.  The  flab 
of  animala  dead  of  tbia  diaeaee  haa  ollen  prodoced  serer«  efl«rii 
bj  contact  with  the  eliin,  and  when  eaten  baa  deetro^ed  tilr 
ather  by  producing  violent  cholera,  or  by  creatiiiK  a  aimilu 
disease  to  thnt  nnder  which  the  aninml  labonred.  Tbe  gbntlai 
communicated  to  man  from  the  horae,  and  the  difliwe  inflimmi' 
tion  excited  by  pnnctnred  wounds  inflicted  in  disaection,  or  ia 
preparing  meat  for  the  table,  are  familiar  eiampka  of  the  effect 
of  diseased  animal  matter  applied  eit«mally. 

pHtrid  Animal  Matter  may  cense  seiere  and  dai^cnxu 
■ymptums  of  irritant  poltanlng.  The  articlea  of  food  which  kaTt 
most  frequently  acted  as  poisons  are  saosagea  (especially  tboK 
made  of  lirer  and  hlood),  hactm  and  ham,  cbeese,  and  gooie 
grease.  The  poisonous  quality  of  the  food  appeara  to  badeieloptd 
only  in  tlie  firat  stages  of  putrefaction. 

Tlic  lymptomi  rarely  come  on  till  the  lapao  of  tbree  or  firai 
iiours.  The  irritation  of  the  alimcntaiy  canal  ia  accompimcd 
rither  by  symptoma  of  collapite  or  of  narootiim. 

Tlio  milk  of  cattle  fed  in  pastures  containing  poinnons  pUntt, 
the  flesh  of  game  which  has  fed  on  certain  berries,  and  ibc 
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t^  of  beei  aolleet«d  tiom  pcoionoiu  flowen,  produce  daliriam 
1  ^mptoiiu  of  lurootio  poiioDiQg, 

He  trvalmaiit  of  tboe  aaa,  after  the  remoTal  of  the  polKm 
ta  tin  (tomwh,  would  be  determined  b;  the  nature  of  tlie 


Fig.  IM. 


A  very  finmiiUble  oulady  in  nun  and  the  domestic  animalj,  ia 
s  to  the  reception  into  the  itomach  of  the  ova  of  the  entmooQ 
own  u  the  IWsAtiu  ipiraiit.  The  vehicle  bj  whicb  they  are 
irayed  into  the  itomach  ia  the  rmw  or  imperfectly- cooked 
<h  of  pork,  whole  or  made  into  nniagea.  The  disease  ie  moat 
iqnent  in  Oermuij,  bat  aerenl  cases  have  occurred  in  England. 

Oennanj  it  has  more  than  once  appeared  as  an  epidemic;  and 

Bettitidt,  in  Pniana,  no  less  than  eighty  peraone  in  a  popala- 
o  of  about  5500  were  attacked  hy  tbe  disease  through  eating 
dly-oooked  aanaagea,  made  from  meat  infected  with  the  para- 
e.  Kighteen  or  twenty  persons  bad  died  before  the  gubject 
mme  properly  understood.     The  disease 

»  oonimun  in  Qermany  that  Dr.  Zenker, 

Drcaden,  found  trichina  in  as  many  as 
body  in  ever;  tbirty-fbnr  infracted  by 

be  tnchina  begin  to  be  developed  very 

after  they  are  swallowed  j  males,  fe- 

s,  and  embryo*  in  vecy  large  nombers 

;  produced  in  the  intestinal  canal,  and 

e  finding  tlwir  way  into  tbe  muscles, 

I  they   become   encysted   and    inert. 

are  seen  in  the  muscles,  between  tbe 

a  of  fibres,  as  opaque  white  speaks. 

IM  shows    the  triduna    coiled    up 

ita  cyst,  with  groups  of  btty  cells 

ler  end;     while  fig.  195  eihibiU   it 

d  from  iU  cyst.     In  this  figure  a  le- 

I  the   mouth,  b  the  commeuoement 

alimentary  canal,  c  and  d  a  tabular 

1  dark  granular  body,  extending  to 


—In  many  oasM  the  disease  sets  in  with  diarrbiea. 
'0  extreme  wearinen  and  depreasioa,  Iom  of  appetite, 
ess,  febrile  symptoms,  severe  pains  in  the  mosclea,  with 
J  cedematons  awelhngi  of  the  jotuts,  followed  occaaiouftlly 
rlflth  and  HsBfrtr't  ■  UlenxiapUc  DIeticiiiaiT,'  art.  Tilehlaa. 


by  ptinfal  peroitent  coDtiactioDB  of  the  fleiora  of  the  Umbi.    In 

BDtne  iutiinocs,  IjphaiiB  njmptoini  ronie  on,  «nd  the  pstient  £1* 

un(!OD«ioi»;  bnt  the  more  connnon  to-- 

fig.  iw.  minHtian  w  by  pntwnonii.     In  bt>l  laai 

«  death  mxan  witbin  »  luonth  of  the  ingo- 

tiOTi  of  the  food  containing  the  parBat4>. 

Fosl-nwrtm  apptarancet. — The  miu- 
dcs  axe  found  of  a  pate  reddigb-grcf 
Colonr.  Bperklfd  with  Rdikll  lighter  cfr 
loured  Bpote.  nliidi  ire  the  ttifliiiie  in  all 
stages  of  growth.  They  are  foond  lu  ill 
the  volnotary  rautcle^  and  in  the  hwt. 

TrratiKHit. — There  u  tio  Teniedj  ftr 
the  diseue.  TIm  eziaUnce  of  liidA«i 
should  inspire  eanCion  Id  ■rIeetiDg:  pok 
fur  foud,   and    in    rejofting    an   de^p'n>ut 

%yh   ]iropcrlj  coolied. 


Some  fi«h  are  constantly  pdHmooi, 
otIicrE  only  occa»otuiliy  »,  nnd  otben 
ngnin,  or  parts  of  tbein,  act  injnrioiBlv 
on  certain  persona  only.  TLe  moat  io- 
porlant  of  tbese  is  the  common  untnl, 
B- 111  I'll  bwnmea  poisonons  in  rerUin 
circamitances  not  yet  well  nnilerstood. 
The  ijmptoniB  generally  abow  themselves  after  one  or  l«i) 
hoan  with  swelling  and  ilching  of  the  eyelida,  and  watering  of 
tbe  ejes,  and  an  eruption  on  the  skin,  in  most  cases  closely  n~ 
sembiing  common  nettle-rash,  and  attended  with  intense  hot  and 
itching.  Dsvpnott  generally  follows,  but  occasioniilly  precede^ 
these  symptoms;  there  is  eitreme  weakness;  end  in  fatal  nwi 
delirinm,  conTulsions,  and  isima  have  snjwrvened.  Symplomi  of 
irritation  of  the  stomach  are  not  always  present,  hut  in  some 
instances  there  linve  heen  naases,  pain  in  the  pit  of  the  stomach, 
vomiting,  and  difficulty  in  swallowing. 

The  treatment  consisfa  in  the  free  use  of  emetica,  pnrgatiTt*, 
and  diluenta.     Ether  may  be  giTen  with  advantage. 

Instances  are  on  record  in  which  oysters,  eels,  and  salmon  bin 
prndnced  injurious  efecla.  Tbe  richer  fish  alM  batuCually  dingie* 
with  gome  persona. 
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T.  TBKOXOT78  BEPTILS8  AlH)  IKSECT8. 

As  no  difficDlt  medioo-legal  questions  arise  out  of  tbo  poisonous 
lects  produced  by  the  insertion  of  the  various  secretions  of 
limals  into  wounds,  whether  inflicted  by  the  fangs  of  serpents, 
le  stings  of  insects,  or  the  claws  of  such  creatures  as  the  omi* 
lorynchus,  or  (as  in  the  case  of  the  cutaneous  secretion  of 
te  common  toad)  inocukted  for  the  purpose  of  experiment,  this 
ibject  will  be  very  briefly  noticed. 

In  England  we  have  but  one  venomous  snake,  the  common 

per,  or  adder  (Vipera  berus).     It  is  about  two  feet  long,  hns  a 

rown  body,  slate- coloured  belly,  rhomboidal  dorsal  scales,  with  a 

)w  of  black  spots  on  each  side,  head  covered  with  rough  scales, 

id  poisonous  fangs  in  the  upper  jaw.     It  appears,  however,  that 

le  colour  is  not  idways  the  same ;  for  Dr.  Stephenson  ('  Medical 

oology  and  Mineralogy,'  p.  66),  figures  two  adders  found  near 

larrow-on-the-hill,  the  one  brown,  the  other  blue-black. 

The  iymptoms  caused  by  the  bite  of  the  adder  arc  sharp  pain 

the  wound,  swelling,  redness  passing  into  a  livid  hue,  and 

pidly  extending  to  adjoining  parts.     Blisters  form  round  the 

tund,  like  those  of  a  burn.     The  pain  soon  abates,  the  parts 

jcted  become   cedematous  and    livid,  and    large   livid   spots 

tear  on  the  surface.     The  general  symptoms,  which  commonly 

w  themselves  within   forty  minutes  of  the  bite,  consist   of 

tety,  prostration,  cold  sweats,  and  feeling  of  giddiness  and 

tness;  bilious  vomiting  and  diarrhoea;  quick,  small,  and  ir- 

lar  pulse,  and  difScult  breathing;  to  which  are  sometimes 

d  convulsions,  and  disturbance  of  the  mind. 

te  treaimetU  consists  in  the  immediate  application  of  a  liga- 

^tween  the  wound  and  the  heart,  and  the  removal  of  the 

I  by  suction.    Ammonia  should  be  applied  to  the  wound 

iven  internally.     Tincture  of  iodine  is  a  useful  application 

stings  of  venomous  injects,  and  might  be  usefully  applied 

wound  of  the  viper. 

venom  of  the  cobra  di  capello  surpasses  that  of  all  other 

in  virulence.     The  local  symptoms  are  of  a  similar  cha- 

^x>  those  above  described,  but  more  intense,  the  bitten 

ming  to  undergo  rapid  decomposition.     Tlie  constitutional 

oanifest  themselves  by  depression,  nausea,  faintness,  and 

Paralysb  of  locomotion   ensues,  and  before   death, 

generally  preceded  by  convulsions,  there  are  involuntary 

s  of  a  sanguineous  character. 

runton  and  Fayrer  have  proved  that  the  poison  para- 
spinal  cord,  motor  nerves,  and  muscles.     Death  is 
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CHAPTER  XVIII. 

DIAGNOSIS  OF  THE  POISONOUS  ALKALOIDS, 
AND  ANALOGOUS  ACTIVE  PRINCIPLES. 

Iv  the  later  chapters  of  this  work,  which  treat  of  the  organic 
poisons,  several  active  principles  derived  from  organic  matters 
have  been  described ;  but  they  have  not  yet  been  so  compared 
with  each  other  as  to  bring  into  relief  their  respective  properties. 
This  will  now  be  done  in  the  case  of  the  active  principles  that 
are  most  important  as  poisons. 

Those  selected  for  comparison  are  Cantharidine  from  the 
animal  kingdom;  and  Atropine,  Aoonitiue,  Brudne,  Coniine, 
Dig^taline,  Morphine,  Nicotine,  Picrotoxine,  Solanine,  Strychnine, 
mud  Veratrine,  from  the  vof^etable  kingdom.  Of  these,  ten  are 
■olid  stable  oompoands,  and  two  only  (Coniine  and  Nicotine) 
liquid  and  volatile.  If  grouped  in  accordance  with  their  ulti- 
mate chemical  composition,  they  will  be  found  to  consist  of  three 
clanoon — namely,  those  that  contain — 

1.  Carbon,  Hydrogen,  and  Oxygen. 

2.  Carbon,  Hydrogen,  and  Nitrogen. 

8.  Carbon,  Hydrogen,  Oxygen,  and  Nitrogen. 

To  the  first  class  belong  the  animal  product,  Cantharidine,  and 
the  two  Qlucosides,*  Picrotoxine  and  Digitaline ;  to  the  second 
Coniine  and  Nicotine;  to  the  third,  the  alkaloids.  Atropine, 
Aconitine,  Brudne^  Morphine^  Solanine,  Strychnine,  and  Vera- 
trine.f 

The  chemical  composition  of  these  substances  does  not  ma- 
terially influence  their  reactions;  for  the  animal  product  can- 
tharicUne  differs  in  this  respect  from  the  vegetable  glucoside 
l^erotoxine  as  much  as  the  alkaloids  strychnine  and  veratrine 
from  each  other;  though  cantharidine  is  distinguished  from 
picrotoxine  only  by  containing,  in  100  parts,  one  more  of  hydro- 

*  Glaoofidet  are  named  from  the  presence  of  glacoae,  or  grape  sngar,  among 
the  elementii  of  their  decomposition. 

t  Some  chemists  have  cfaiswi  Solanine  with  picrotoxine  and  digitaline 
among  the  gloooaides. 


1.  In  subilaiw. 

I.  In  bubbt 

ing  the  eabata 

micTOcopie  exi 

odour  of  their  i 

lime ;  rf.  bj  til 

of  tbe  (ame ;  0. 

b;  th^r  lolabil 

•»-  On  iDBpei 
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DiflMea  and  dets( 

.  ^.  — «  eotnetimes  lold  aj 

i  WASH.  t-  Wheu  heat. 

P  the  list  behnvi.  . 


SUBLiaClNO  TEMPERATUBSS. 


677 


peratnre,  leaving  no  ash.  Digitaline  darkenfl,  melU  slowly 
a  brown  *  liquid,  smokes  abundantly,  leaves  a  black  swollen 
odour  of  the  druf^.  Morphine  sablimes  before  melting, 
ffies  slowly  into  a  black  fluid,  dries  and  melts  again,  gives 
a  dense  smoke,  and  swells  into  an  abundant  ash  :  odour  as  of 
eing.  Picroloxine  melts  slowly,  smokes  slightly,  leaves  a 
ty  ash:  odour  slight,  as  of  singeing.  Solanine  discolours, 
»  very  slowly,  smokes  abundantly,  swells  and  spreads  into  a 
y  ash  :  odour  as  of  baked  apple.  Strychnine  sublimes  before 
;ing,  liquefies  slowly  into  a  dark  brown  fluid,  gives  off  a  dense 
ke,  and  leaves  a  moderately  bulky  ash :  odour,  aromatic  and 
leable.  Veratrine  liquefies  readily  into  a  yellow  fluid,  gives 
A  abundant  vapour,  spreads  into  a  bulky  carbonaceous  layer  : 
ir  as  of  mice,  and  irritating.* 

I  have  ascertained  with  respect  to  the  substances  in  the  list, 
facts  which,  with  the  subliming  temperatures  of  a  few  of  the 
e  important  inorganic  poisons,  make  up  the  following 
b: — 


ablime  as  white  vapour, 
ivithout  change  of  form  or 
olonr. 


I  Corrosive  sublimate  200^ 

Cantharidine     .     .  212° 

Calomel  ....  240° 

Arsenious  acid  .     .  280° 


I 


SubUtme, 
Oxalic  acid    180° 


tlimes  without  change  of  colour, 
id    is    wholly    dissipated    in 
pour.  V 

ime,  melt,  and  yield  carbo-  (Morphine       330° 
teoos  residue.  ( Strychnine     345° 


Milt. 
280° 

340° 
430° 


(Aconitine 
Atropine 
Veratrine 
R 


Digitaline 


it  carbon. 


M*U,  aublime. 

14/CP  400° 

150°  280° 

200°  360^ 

240°  400° 

310°  310° 

Picrotoxine     820°  320° 

VSolanine          420^  420^ 


ites,   sublimes 
and   scantily. 


Dtertpi-        Sub- 
).  Tarter  emetic  380°        480° 


rs. 


Chart. 
550° 


9  Dotsd  that  the  odoar  varies  somewhat  with  the  quantity  of 
)  stage  of  the  sobUmation,  and  the  distance  from  the  nostrils. 
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8tr,diDiiiB.     .     . 
Bnioui..     .     .    . 
HoTphioe   .    .     . 
AtwpiM    .     .     . 

AMDitine   .    .    . 
VM«trine   .    .     . 

as-;  :  : 

BolpLutteAdd. 

Nitric 
AoM. 

CM. 

Warm. 

Hot. 

0 

0 

0 
0 

0 
0 

rod- brown 
jeUow' 

0 

0 

0 
0 

wwlet 
red-brown' 
brown" 

0 

yellow' 
yellow* 
brown 
bro.n' 

bl«k 

claret 

red-bro>rn> 

brown' 

0 

S' 

0 
0 

0 
0 
0 

of  the  game  inbitances  when  rimpi]'  heated;  and  tbey  are  nuffe 
liTit«tiiig.* 

/.  Tbe  lolnbility  of  theee  poiiona  in  the  leTeral  menstniB  while 
It  ma;  be  made  to  contribute  to  their  diagnoais,  may  also  aaiiiit 
m  in  derinog  the  beat  metbodi  of  procedure  in  order  to  extract 
them  ftom  oi^ania  liquids.  Id  the  Following  sammariet  the 
poiaoDi  are  placed  in  the  order  of  their  aolubility,  beginning  with 
the  moit  inwluhle.  The  figures  (from  Wormley)  show  the 
number  of  porti  of  the  leverBl  menBtma  required  for  eolution. 

WArBB{njM):— Strjclinine  (8333)  i  veratrine  (7860);  mor- 
phine(4I66};  aconitine  (1763);  aolunine  (1T&0);  brucine  (900) ; 
mtropine  (414) ;  picroloiine  (150) ;  digilaline  very  aolnble. 

Ethbb  :— Solanine  (9000)  i  morphine  (7725);  atrjchnina 
(1400);  aconitiDB  (777);  brucine  (440);  ceriitrinB  (108) ;  atro- 
(one,  picrotoiine  and  digitaline  very  soluble. 

Cblobopobm  ^-Solanine  (50,000] ;  morphine  (6550) ;  itrych' 
nine  (8) ;  the  mt  (Veely  aolnble. 

Abiotule  Ateokol. —  Stiychntae  inaolnblc ;  bmcine  aoloble. 

Amtuo  Alcohol: — Solanine  (lOGI) ;  digitaline  sparingly 
wluble;  morphine  (133);  atrycbnine  (122);  vcratrine,  brucine, 
atropine,  DconiUne,  end  [ricrotoiine.  Freely  soluble. 

BentoU. — SoUnine  iiuoluble;  the  remainder  freely  soluble. 
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n«  well  u  to  operate  with  the  imallest  qnuititics,  the  proper 
cottna  u  to  plnce  ■  drop  of  the  liqnid  contuning  the  ftlkahud  oa 
■  glau  disk  or  slide,  to  add  a  drop  of  the  liquid  nagent,  and  to 
note  first  tha  immediate  or  proilmate  effect;  then  the  change 
that  take*  place  after  such  Hn  interviilaa  half  an  hour  or  an  hour  ; 
and,  Utatlj.  the  character  of  the  dry  spot  left  by  evaporation :  theaa 
■everal  obserTatians  la  be  made  oader  the  micnHCope.  But  before 
we  proceed  to  apply  the  t«stB,  we  ought  to  hare  a  more  definite 
notion  than  is  generally  entertained  of  the  cbnncters  of  crystal- 
Une  depoaiti,  and  of  the  ftaturea  by  which  they  may  be  identi- 
fied. 

When  a  drop  of  a  solution  of  an  slkatold  ii  placed  on  a  glass 
disk  or  slide,  and  treated  with  a  liquid  reagent,  the  immediate 
effect  ia  a  precipitate,  more  or  lew  dense,  or  a  slight  opalescence ; 
or  the  Bolntion  may  retain  its  Iranaparency.  The  denee  precipitates, 
when  eiHmined  by  the  microecope.  are  either  amorphous  and  ao 
continne  till  dry,  or  they  consist  of  a  gelatinous  or  Rurdy  matter, 
oat  of  which  well-deflned  crystals  more  or  less  qnickly  develope 
themselves,  some  floating  on  the  snrface,  some  attacliing  them- 
selves to  the  glass,  some  occupying  the  depth  of  the  liquid.  The 
opalescent  liquid,  when  examined  by  the  microscope,  ia  found  to 
owe  ita  changed  appearance  to  the  iDstantaneonB  development  of 
crystals,  which,  however,  may  form  in  a  drop  which  does  not 
aeem  to  have  andergone  any  change.  If  the  spots  are  eiaminod 
alter  the  lapse  of  an  hour  or  less,  some  precipitates  are  found  to 
have  andergone  no  chnn)(C,  others  to  have  passed  ftani  tha 
amorphous  to  the  crystalline  form ;  and  sometime*  the  drop, 
which  was  quite  clear  at  first,  grows  more  or  less  turbid  from  the 
alow  formation  of  crystals.  If,  lastly,  we  eiamine  the  dry  spot, 
we  may  find  it  tooonsistof  the  unchanged  amorphous  precipitate; 
or  of  crystalline  forms,  central,  marginal,  or  both,  mixed,  when 
the  liqnid  reagent  is  a  saline  solution,  and  does  not  happen  to 
have  been  well  proportioned  to  the  solution  of  the  alkaloid,  with 
ctyatals  of  the  noeipcuded  teugeut. 

Now  a  very  alight  familiarity  with  microscopic  crystal*  teachea 
the  somewhat  diaoournging  lesson  that,  obtain  them  as  we  will — 
by  suhtimatian.  by  liquid  applicationa  to  dry  apote,  or  by  reac- 
tion of  liquid  with  liquid — we  cannot  secure  uniformity  of  ap- 
pearance, or  even  the  certain  prodnction  of  the  crystalline  form. 
More  extended  experience,  however,  removes  part  of  the  diffi- 
cnlty  by  teaching  n*  that  many  perplexing  diS^rencea  of  fbrm 
■riae  ont  of  the  rarlona  groupinga  of  the  same  elementary  crystal. 
Bo  that  if  we  can  ascertain  by  repeated  experiment  and  micro. 
■Gopic  eiatomatjon  what  that  elementary  crystal  is,  our  diffloollj  ia 
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iodiDe  with  lalpbnric  acid.  The  donble  group  of  needles  radi- 
ating from  a  point  (11)  occnrring,  as  it  does»  with  crystals  of 
straight  and  curved  outline  (5  and  6)  in  the  reaction  of  brocine 
with  the  red  pmssiate  of  potash,  is  eminently  characteristic. 
Snch  forms  radiating  from  a  point  are  common  in  many  mar- 
ginal crystals — e.g.,  strychnine  with  iodo-iodide  of  potasnnm,  and 
morphine  with  hydrochloric  acid.  Tnfts  (12)  are  conunon  in 
deep  drops,  when  in  shallower  ones  g^nps  of  needles  or  fine 
prisms  abound.  The  disks  faintly  marked  (13),  thicker  and 
coarser  (14),  and  with  cunred  edges  (15),  are  blended  with  other 
crystalline  forms;  those  of  (15)  being  common  in  the  reaction  of 
strychnine  with  perchloride  of  iron.  The  star-fish  crystal  (16)  is 
seen,  large  and  perfect,  in  the  reaction  of  hrucine  with  nitro- 
prasside  of  sodium.  The  dendritic  or  arborescent  form  (17)  oc- 
curs in  the  reaction  of  ettychnine  with  terchloride  of  gold,  and 
in  a  marked  manner  with  carbazotic  acid,  the  elementary  form 
which  specially  marks  that  reaction  being  the  curved  claw-like 
figure  (18).  Dendritic  forms  are  also  common  in  deposits  from 
crystalline  solutions.  Several  of  these  reactions  were  described 
in  the  last  edition  of  this  work  for  the  first  time ;  after  repeated 
experiment  and  frequent  comparison  with  other  reactions. 

The  reactions  of  strychnine  with  bichromate  of  potash  and 
ferridcyanide  of  potassium  admit  of  the  strongest  confirmation  by 
a  simple  modification  of  the  colour  test.  Bichromate  of  potash 
and  ferridcyanide  of  potassium  being  two  of  the  colour-developing 
substances  named  at  p.  674,  the  addition  of  strong  sulphuric 
acid  to  the  crystals  is  all  that  is  required  to  complete  the  colour 
test.  If  then  a  droplet  of  sulphuric  add  be  placed  at  the  margin 
of  the  crusts  the  characteristic  rich  blue  tint  passing  to  mul- 
berry and  light  red  will  be  developed  as  each  group  of  crystals, 
or  portion  of  the  spot,  is  touched  by  the  acid ;  and  if  this  ruction 
be  watched  under  the  microscope,  it  is  found  to  continue  for 
several  minutes.  When  the  dry  spot  of  bnicine  is  similarly 
treated,  the  acid  brings  out  an  orange  tint  fiiding  to  light  yellow, 
while  the  dry  spot  of  morphine  shows  no  immediate  change  of 
tint.  The  colour  tests  for  strychnine  cannot  be  applied  in  a  more 
conclusive  manner. 

3.  In  Okoanio  Mixtubes. — Most  of  the  methods  which  have 
been  employed  for  extracting  the  alkaloids  from  organic  mixtures 
are  founded  on  the  principles  first  set  forth  by  M.  Stas,  of 
Brussels,  in  the  year  1851 — principles  that  had  already  been 
practically  applied  in  separating  the  alkaloids  from  the  vegetable 
substances  of  which  they  form  part.  The  alkaloids  unite  with 
adds  to  form  salts  soluble  in  water  and  in  alcohol ;  these  salts  are 
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of  alcoliol,  and  allowed  to  nnporate,  may  jielil  trystals  of  the 

alkaloid.  But  if  not,  a  few  dropi  of  water  eligbtiy  addulated 
witb  mlphanc  acid  are  added,  and  tbo  watch-glan  carefbllj 
Totated.  A  niluble  Bnlphate  of  the  alkaloid  is  tbiu  formed,  which 
hting  carefully  drana  off,  or  filtered,  may  ba  neutralized  bj  a 
strong  BalotioD  of  rarbonate  of  9oda,  the  alkaloid  let  free,  diuolred 
by  absolute  alcohol,  anil  evaporated.     Crjatola  will  now  form." 


II.   THE   LIQCrO   T 

Tbeie  alkaloids  are  diBtingiiialicd  from  the  liied  Hlkaloidi  by 
thmr  liqnid  form,  and  from  eucb  uther  by  several  EBtiHructor]'  tei'ts. 

The  odour  of  coniine  is  tbat  of  atule  tubai-co,  or  dead  mice, 
while  that  of  moat,  if  not  of  all,  specimcaaol  nicotine  ia  agreeable. 
A  droji  of  coniine  let  full  on  filtering  paper,  forma  a  round  de- 
fined Btaia  of  a  clear  yellow  colour,  while  the  stain  of  nicotine  is 
darker  and  less  clear,  und  may  have  a  tint  of  ^een.  If  now  a 
drop  of  diatillcd  water  ia  placed  at  tlio  margin  of  the  two  staini, 
tbat  of  coniine  remains  inUct,  while  that  of  nicotine  ia  more 
or  less  completely  dissolved.  If,  again,  two  watoh.  glaatcs  are 
filled  with  diitilli'd  water,  a  drop  of  coniine  niU  not  mix  with  it, 
bat  forma  a  greaay  scum  on  the  lurface;  while  a  drop  of  nicoUtM 
dissolves  easily  and  completely. 

Now  phice  three  dropa  from  each  wafch-gUaa  on  aii  glass  diska 
or  alleles,  and  add  the  following  reagents:— 1.  Dichloride  of 
pUtioum.     2.  CorroMve  aublimnle.     3.  CarbBa>lic  OciJ. 

1.  Sichltiride  of  Pfa/inunt.—This  gives  an  immediate  visible 
precipitate  with  the  solotion  of  nicoliae,  but  noue  with  that  of 
coniine.  The  precipitate  examined  under  the  microscope  ia 
fiocculenl,  and  after  a  (imo  abowe  coarse  dendritic  forma. 

2.  Corroiive  mitiniaie. — With  nieotine,  corruive  aablimate 
yields  very  distinct  groups  of  trancaled  plates,  radiating  from  ■ 
centre,  or  winged  forms ;  witb  coniine,  an  amorphous  precipitate. 

3.  Carlatotic  acid. — With  liquid  solutions  of  the  two  alka- 
loids, this  rtagcnt  yields  the  precipitates  depicted  at  p.  693. 

Lactly,  coniine  is  diatinguinhed  from  nicotine  by  giving  with 
hydrochloric  acid,  or  its  vapour,  groupa  of  needles ;  and  nicotine 
^m  coniine  by  asauming  a  bluod-red  colonr  witb  chlorine. 

•  Tbiu  metliud  or  Etu  for  IlieBied  alkaloid!  has  bHC  tiiaplienllij  Otto; 
also  bj  U4ifBr[<.  ltu<JK«<n  and  Uliilvrood,  nhp  fmpLaj  liTdrouhEoric  acid  In- 
stead ol  tht  tartaric  or  oislir,  imd  pblororomi  initcad  i>f  ttbri,  l>njfHsiir 
ftloism  prtlf rs  tfeniols  to  ehl 
atcobol ;  wbili/  for  utnctlDg  .  . 
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Boooeeded  to  the  baronetcy  in  1821,  and  died  in  1845,  leaving 
six  dangbten,  but  no  son.  He  was  succeeded  by  his  brother 
Edward,  who  had  taken  large  estates  under  the  will  of  a  Miss 
Doughty,  whose  name  he  assumed.  He  died  in  1853,  leaving  a 
widow  and  one  daughter — the  Lady  and  Miss  Katherine  Doughty 
(afterwards  Lady  Kadcliffe)  who  played  so  important  a  part  in 
this  long  litigation.  Sir  Edward  was  succeeded  by  his  brother 
James,  who,  up  to  that  time  had  lived  in  Paris ;  to  which  city, 
after  his  death  in  1862,  his  widow  returned.  She  was  a 
descendant  of  the  old  French  family  of  Bourbon  Conti,  by  an 
English  father,  Mr.  Seymour,  of  Kooyle.  By  her  James 
Tichborne  hud  two  daughters  who  died  young,  aud  two  sons, 
Roger  Charles  and  Alfred  Joseph.  Roger  was  believed  to  have 
perished  at  sea  in  1854 ;  and  was  succeeded  by  his  brother  Alfred. 
He  married,  and  died  in  1866,  leaving  one  son,  whose  rights  the 
defendant  assailed.  The  trustees  to  the  infant  heir,  having  let 
Tichborne  Park  to  a  Colonel  Lushington,  he  was  served  with  a 
writ  of  ejectment ;  and  in  this  way  the  issue  was  raised  in  the 
Common  Pleas. 

The  Tichborne  case  could  have  had  no  existence  but  for  the 
strange  character  of  the  mother  of  Roger  Charles  Tichborne. 
She  was  described  by  her  husband,  in  a  letter  to  her  father,  as  a 
perverse,  exacting  woman,  a  slattern,  and  a  scold;  fretting  her 
son  Roger  with  misplaced  anxieties;  bating,  misrepresenting, 
and  abusing  her  husband's  relatives,  and  everything  English; 
and  treating  her  husband's  younger  brother,  their  guest,  with 
unwomanly  rudeness.  French  priests,  who  knew  her  well,  bore 
witness  to  her  idSe  fixe  and  tiie  malade,  and  the  letter  just 
referred  to  (suppressing  some  circumstances  which  would  astonish 
her  father)  reads  like  the  description  of  a  case  of  moral  mania. 
Her  conduct  at  Tichborne  showed  that  her  unsoundness  had  cul- 
minated in  delusional  insanity.  She  stood  alone  in  the  strange 
belief  that  her  son  Roger  had  not  been  drowned  off  the  coast  of 
South  America  in  1854,  but  had  been  picked  up  and  carried  to 
Melbourne ;  and  she  fed  this  fancy  with  tales  of  shipwreck  told 
by  tramps  disguised  as  sailors.  On  her  return  to  Paris,  after  her 
husband's  death,  she  caused  advertisements  to  be  inserted  in  the 
English  aud  Australian  papers,  which  were  brought  to  the  know- 
ledge of  the  defendant,  and  wrote  letters  that  insured  the  co- 
operation of  others. 

The  defendant's  Australian  letters  staggered  even  this  poor 
lady.  She  did  not  reoogpise  in  them  the  handwriting  or  the 
style  of  her  son  Roger,  knew  nothing  whatever  of  a  brown 
mark  on  his  side*  of  the  St.  Titus's  dance  which  he  said  he  had 
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bidvbMi  a  chUdj  orof  ■  Brls1ihi«iairdctM,«hielj.li>dit  rad^ 

Happened,  >)»  mtut  hnve  known  about.  bdiI  codU  not  bn« 
torgnltcn.  Slie  knew,  too,  tlai  Baffr  had  never  weu  the  gtw^ 
fRlher  or  f^ndinDtber  kbnot  whom  tlu(  man  nude  inqniriMi 
At  llint  lime  hie  ignorttoce  ot  all  that  relnUd  to  her,  ot  aiatatt 
every  hiol  and  incident  in  the  life  or  &<^er  'Hchbonie,  wu  cmiK 
plet«.  He  did  not  know  hor  Chratinn  luimeti  and  be  devriM 
bor.whowu  Iwnneu  itself,  an  tnlLlart^,  *tuut  womaa.  HewM 
igaornnt  of  the  fact  that  hotb  Ituger  and  hU  brather  Alfred  ten 
bom  «l  ParU;  did  not  know  at  what  age  Rcget  left  Fnnoe.  liat 
he  WM  ediiisted  at  Stonyh  nrat.  and  heomie  ao  oSirer  in  ihi 
CBmbineeni  j  knew  nothing  of  thi:  tamilj  pruperti,  of  tbe  agort 
wbn  managed  it,  or  tbe  Dnm«  of  the  hlwjiir  who  made  Roger't 
win.  For  knowledge  of  then  and  such  like  matten,  he  aek 
■lilutcd  gueiaea  ludicronalf  wide  of  the  mark — bii  own  |MnDiMl 
peculiarities,  and  liicta  m  Arthur  Orton'g  biitorr  i  or  rt^MimfUfc 
revealing  the  uroe  knowledge  of  penona  and  eventi,  plaaci  ul 
datxB,  u  bt  wu  inovod  to  hkve  bad.  In  Amtnla  h»  tak  [ 
natnnUj  to  tha  trade  of  butdier,  to  wiSA  Artbar  (Mob  wm 
bred,  or  the  confreniul  pnrsuil*  of  ripok-kecper  nnd  rom-h-tiiler; 

of  low  origin.  But  Ladf  Hcbborne  waa  proof  neiiin-;t  facU  inii 
probabilitia'.  argument*  and  remonstrancca.  She  insisttd  on 
acknowledging  the  daimnnt  aa  her  son,  and  made  the  ntf^tul 
■rrangementa  for  bringing  him  to  England.  He  left  Auslnlii 
in  compau]'  with  Boglf,  a  black,  who  had  been  Krvant  at  Tich- 
borne  Park;  and  in  England,  nmocialed  with  himself  tliree 
common  loldiers,  tivo  of  whom  had  been  lU^r'i  military  soiranlf, 
aecnred  the  aervices  of  ■  Hampshire  antiquary  aod  archeologi>i. 
obttuned  tbe  command  of  money,  procured  efficient  legal  a&sii- 
tance;  and  with  lists  of  tbe  teaching  stuff  at  Stonyhnnil,  paper* 
from  tbe  Horae  Guarda  and  Lloyds',  with  tbe  dUries.  li>lter&,  and 
dotbeaof  Ri^er  Tich borne,  and  constant  intercourse  with  Ri^r's 
mother  to  help  him,  jirepored  himself  for  the  nork  of  perjonjtton. 
All  bis  early  proceedings  in  England  were  ss  consistent  with  thi^ 
theory  that  he  was  Arthur  Ort«n  as  they  were  inconwBient  with 
tbe  supposition  that  he  might  be  Roger  Tiehborne.  He  rwon. 
noitred  Wapping,  and  subsidized  members  of  the  Orton  familc: 
but  he  avoided  liogcr's  relatives  and  Intimates,  as  long  and  u 


iG  could;  end,  when  he  saw  (hem,  did  ni 


vhom  Roger  hud  loved,  and  whom  he  alif^ 
thst  he  had  seduced ;  and  he  mistook  one  relative  for  another,  and 
an  uncle  of  70  for  a  servant  of  30.  He  did  not  even  rcaigni» 
the  handwriting  of  Koger'a  father.      He  was  io  do  burr;  tv 
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join  the  lady  be  called  his  mother  in  Paris;  and  when  there, 
instead  of  hastening  to  meet  her,  he  pretended  illness,  and  received 
her  reluctantly  at  his  lodgings  in  a  darkened  room,  lying  on  the 
bed  with  his  clothes  on,  and  his  face  turned  to  the  wall.  He  did 
not  pretend  to  recogpiise  her ;  but  she  found  his  fkce  to  be  like 
his  fiither's,  and  his  ears  like  his  uncle's.  While  in  England,  the 
defendant  stealthily  visited  the  localities  in  which  he  was  inte- 
rested, and  picked  up  scraps  of  information  chiefly  from  common 
soldiers  who  had  known  Roger  in  the  Carabineers,  and  from 
other  persons  in  the  same  rank  of  life ;  and  with  information  so 
acquired  surprised  and  convinced  many  common  people,  and  a 
few  persons  of  higher  rank.  But  most  of  Roger's  many  relatives, 
his  Paris  tutors,  the  old  family  servants,  his  fellow-pupils  at  Stony- 
hurst,  several  officers,  and  some  private  soldiers  of  the  Carabineers, 
the  agent  of  the  family  estates  (Roger's  friend  and  confidant), 
and,  above  all,  the  cousin  to  whom  Roger  was  tenderly  attached, 
and  her  mother  on  her  death-bed,  testified  that  the  defendant 
was  not  Roger  Tichbome.  Their  testimony,  however,  was 
rebutted  by  that  of  witnesses  as  numerous,  but  less  intimately 
acquainted  with  Roger.  On  the  other  hand,  the  young  woman 
to  whom  Arthur  Orton,  when  a  young  man,  had  made  love,  and 
upwards  of  forty  neighbours  of  the  Ortons,  identified  him  as 
G^*ton.  But  witnesses  nearly  as  numerous,  but  less  consistent  in 
their  testimony,  and,  on  the  whole,  less  entitled  to  credit,  affirmed 
that  he  was  not  Arthur  Orton. 

The  evidence  that  ho  was  not  Rog^r  Tichbome  received  the 
strongest  possible  support  from  the  personal  appearance  and  con- 
duct of  the  defendant,  his  want  of  culture  and  strange  ignorance 
of  all  that  gentlemen,  educated  men,  and  officers  in  the  army  come 
to  know,  which  Roger  Tichbome  must  have  learnt,  and  could  not 
have  forgotten.  It  is  impossible  to  ima^ne  evidence  more  com- 
plete than  that  which  the  letters,  and  statements  under  cross- 
examination  of  the  defendant,  afford  of  low  culture,  gross  igno- 
rance of  things  and  names  which  to  educated  men  are  as  household 
words,  and  \'ulgar  depravity.  And  though  he  contrived  to  keep 
his  own  secret,  and  occasionally  displayed  a  ready  wit,  and  could 
assume  the  manners  and  bearing  of  a  gentleman,  he  exhibited  a 
curious  absence  of  that  power  of  acquiring  knowledge  which  cul- 
ture supplies,  blended  with  a  negligent  and  slovenly  management 
of  that  part  of  his  own  case  which  devolved  upon  himself. 

A  minute  account  of  this  strange  case,  so  humiliating  yet  so 
instructive,  and  so  suggestive  of  important  legal  reforms,  must  be 
■ought  in  the  current  publications  of  the  day.  Its  medico-legal 
bearings  will  be  understood  fhym  what  follows. 


^talibjjl 


Orton,  which 
^e¥C^^e?  4.  , 
neaped  ffoni  I 
diMeuie,  or  uif 
lection  of  the  I 
bood,  atid  hist 
1.  Incomp*. 
tbit  of  Ro^r  ' 
evidence  of  per 
both  parties. 
fomi,  (4)  the  tk 
*  Roger  Ti. 
8J  iQches,  Rod 
flat  ill-fbraied  . 
hand^  and  Iod) 
tarniug  bia  toe 
He  wu  mbjeci 
least  was  of  eitr 
Od  the  other  ba 
Ticiiborne  soTed 
after  12  years  o( 
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answer  to  tho  question.  The  transformation  is  incredible,  if  not 
impossible. 

b.  Roger  Tichbome's  nose  was  not  aquiline,  was  flat  and  broad 
at  the  end,  with  large  open  nostrils,  and  had  a  decided  twist  to 
the  right.  His  ears,  of  average  size,  tapered  below,  and  were 
without  pendulous  lobes.  His  eyes  were  blue,  with  long  black 
lashes.  His  hair  was  lank,  and  dark  brown  verging  on  black, 
and  his  complexion  sallow.  The  expression  of  his  face  was 
variously  described  as  pensive,  woe-begone,  and  wearing  a  look  of 
surprise  and  alarm.  He  had  a  weak  but  pleasant  voice.  In  face, 
as  in  person,  he  resembled  his  mother,  not  the  Tichbornes,  and 
had  a  French  look,  and  always  when  he  spoke  a  French  accent. 
The  defendant,  on  the  other  hand,  has  a  slightly  aquiline  straight 
nose,  with  well-formed  nostrils,  and  rounded  end;  large  ears 
with  long  detached  lobes ;  brown  eyes,  and  hair  of  the  same 
colour,  and  disposed  to  curl;  his  voice  has  been  described  as 
harsh,  hoarse,  or  gru£f ;  and  he  speaks  vernacular  English  without 
a  trace  of  French  accent.  His  whole  aspect  and  demeanour  are  as 
English  as  those  of  Roger  were  French,  and  while  Roger  resembled 
his  mother,  he  bears  some  resemblance  to  the  Tichbornes,  but 
still  more  to  the  Ortons. 

In  the  comparison  of  face  with  face  we  are  asnsted  by  two 
excellent  daguerreotypes  of  Roger  Tichbome  taken  at  Chili  in 
1853,  and  photogpraphs  of  the  defendant  dated  1874 ;  and  we  are 
indebted  to  Mr.  Piercy,*  the  portrait  painter,  skilled  in  various 
art-processes,  photography  among  the  number,  for  so  handling 
the  two  portraits  as  to  be  able  to  compare  the  features  of  the  one 
fiice  with  those  of  the  other.  This  was  done  by  creating  from 
the  originals  two  untouched  transparencies  on  glass,  in  which  the 
lines  drawn  from  the  inner  angle  of  the  eye  to  the  parting 
between  the  lips  are  equal.t  The  point  of  view  of  the  two  por- 
traits is  so  nearly  the  same  as  to  justify  the  assertion  that  "  it  is 
physically  impossible  that  they  could  have  been  taken  from  the 
same  person :"  that»  *'  in  fact,  the  faces  are  so  far  from  being 
alike,  that  they  are  of  opposed  types."  This  decided  expression 
of  opinion  is  fully  borne  out  by  a  detailed  examination  of  the  eyes, 
ears,  and  nose  taken  in  conjunction  with  the  mouth. 

1.  The  eyes, — The  brows  of  Roger  are  wide  apart  and  sin- 
gularly well  defined,  and  the  eyes  tend  upward  from  che  nose ; 

•  '*  A  Cnicial  Te«t  in  CMea  of  Diipatad  Identity,  with  ilinstraUons."  By 
Frederick  Piercj,  Memorial  Portrait  Painter.   1878. 

t  Having  carefully  examined  these  traniparenoiee,  we  can  cooonend  the 
method  adopted  as  one  that  may  be  adTantageonsly  employed  in  fhton  cases 
of  dispnted  identity.  Its  value  is  not  serioosly  impaired  by  tho  hostUs 
ciiticinns  with  which  we  have  beoome  aoqoainted. 

tt2 
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length  bang  largelj  dna  to  the  detMhed  peodnUiai  lobe,  which 
in  Roger  Iwd  no  eilatenoe.  The  dotted  linei  of  the  two  mti 
make  tbu  diSenniee  veiy  apparent.* 

The  noeee  utd  month*,  taken  together,  dtipU;  cUfliirencei 
erarcelj  lea  marked.  The  nOM  oTthe  defendant,  with  which  thp 
lipa  maj  be  nid  to  harmonize,  ii  "  a  narrow  one  in  a  &t  face ;" 
that  of  Boger,  "■  broad  one,  with  inflated  noatrili,  in  a  tbin 
Ihce."     Hie  oeatral  groove  which  join*  tbe  noea  to  the  npper  lip 


ii  narrow  in  the  defendant,  wide  in  Roger— •  lUflbrenoe  well 
shown  by  the  dotted  circle*  in  tbe  flgnrea  anneied.  The  two 
monttu  are  alio  quite  <Ufbrent  in  cbaiscter. 

If,  then,  we  compare  the  hrta  and  dice  of  Roger  with  thoia 
of  tbe  defendant,  there  are  good  gronnd*  tor  aniwering  the  flr*t 
qDe*tJon  in  tbe  negitire.  The  penonal  appearance  of  the 
defendant  i*  not  inch  u  Itogar  Tichbome  wonld  have  presented 
after  tbe  UpM  of  20  yean. 

2.  Arthnr  Orton,  when  be  presented  bimaelf  at  the  Shipping 
Register  office,  a  growing  lad  of  1^  was  entered  on  tbe  books  as 
baring  bloe  ejes,  a  bir  compleilon,  and  light  hair,  and  as  being 
f^  tVom  personal  narks.  When  he  again  presented  himself  at 
19,  he  was  measored  in  his  shoes,  and  tbnnd  to  be  6  ftet  9}  Inches. 
This  was  the  onlj  adiUtion  made  to  tbe  Begiiter,  thoogh  tbe  entrie* 
preceding  and  Following  tike  note  of  personal  marka,  and  of 
small-pai  mark*  among  tbe  nnmber.  It  is  a  juiit  infinvnce, 
therefore,  that  at  IB  years  of  age  he  had  no  penonal  marks  that 
attracted  attention — that  ha  was  not  pitted  with  small-poi,  did 
not  wear  asrriog^  and  bad  no  cons[ricnoas  scan  on  band*  or  faee.'l' 

*  Judging  bj  Uic  pabbitwd  phoUwnph*,  tba  Mr  of  tb*  ilehDd*Dt  oIdhIj 
nHmUMlnibBHidihapsttiitor  a«)Tg«Oruii,  sgakn,  ud  In  slse  Uutsf 


In  further  oomiwing  the  defendant  with  Arlhor  OrUo.  we 
■hull,  u  before,  take  fint  the  perwD,  then  tba  face, 

111  penon  the  tod  Artlior  Ortan,  accOTdiog  to  tlie  eiidenu  of 
the  witnesua  on  both  Hides,  wu  a  big,  Hit,  awkward  buir,  with  a 
ilouching  or  ihnffling  gilt,  mare  or  \em  in-kneed ;  known  u  tb« 
"  f»t  hoy"  ud  lu  "  hnllookj  Orton."  A  witnen  fiw  the  defene* 
hid  weighed  him,  and  G>uDd  him  13J  atonet  and,  BllowiDg  half 
BD  inch  ^r  shoes,  he  measared  at  IS  what  the  defendant  meunrc* 
now — 5  feet  9  inches.  The  lad  of  IS  w«v  tlierefore,  for  hii  age, 
u  remnrkable  for  Kie  as  the  defendant  i?  now.  A*  to  sUture,  it 
mmt  be  admitted  {aa  stated  at  p.  8)  that  tha  liu^  of  men,  taken 
one  with  another,  growing  two  inches  after  18,  create*  a  diScohj 
in  admittiiig  the  identity  of  the  two  penoua.  8nt  >a  then  an 
man;  yoothi  who  Mop  growing  even  belatt  18,  it  U  poaabls  that 
Arthur  Orton  belong  to  this  enwptionnl  groop.      It  ia  abo  pos- 

with  age,  and  the  altered  drcumatanoea  of  the  defendant,  who 
for  8  yean  baa  been  acting  the  part  of  a  gentleman. 

Id  face  ami  feature  the  defendant  is  what  the  woodimta  repre. 
sent  him  to  be.  The  phutographs  from  which  these  are  taken 
have  an  nnmietakeahle  reaemblance  to  members  of  the  Orton 
familj.— .a  reaemhlance  strongly  insisted  npon  by  moppt  of  the 
witnesses  for  the  prosecation,  and  admitted  by  Be%-era)  witnesses 
for  the  defence.  That  Arthur  Orton  had  light  hair  may  be  taken 
ns  an  undoubted  fact,  and  that  he  had  a  light  eye  or  a  bine  one 
as  scarcely  less  cerbun.*  Tlie  defendant's  hair  and  eyes  are  cer- 
tainly not  light:  they  are  some  shade  of  brown,  deBcribed  by  an 
Austmlian  witness  as  dtm-coUmred,  In  compleiion  there  is  no 
difference ;  and  there  is  no  fact  better  e8t«hli^hed  than  th,it 
Arthur  Orton  was  not  pitted  with  small.pox,  except  perhaps  that 
other  fact  that  he  bod  St.  Vitas'*  dance  when  a  child,  and  that 
the  disease  left  behind  it  a  hahit  of  twitching  the  eyebrow,  nhii 
the  defendant  also  has.  It  shonld  be  added  that  almoet  all  the 
witnessei  for  the  defence  gave  Arthur  Orton  big  lisnds  and  ti¥t, 
and  sereral  of  them  a  big  head  also.  The  defendant's  bands  sod 
feet  are  not  large,  nor  bis  bead  disproportion ed  to  his  si^e.      Hat 

iho«.  Iwii>lgoBJlaiiedloinii)eclIheIl;ir<s><r,  imdlherefDDniIeviiiemo( 
tba  atttntiun  plkj«l  to  personal  marks,  whether  opea  to  obserTsticm,  ms  on 
the  face  and  baadi,  or  to  be  found  on  part*  muaJlj  concealed  b]r  clolfac*.  The 
fotlowlne  are  eitroets  from  the  Rairieter  for  the  dajs  precwdinj  ami  ful]oirui|r 
Arthur  Orton-s  il«l(:-"Scu  on  Ince,"  ■■•car  on  forehead?'  •■«n»ll-po.,- 
'*  soar  Ob  each  arm,"  "  three  scan  on  led  ana,"  "  mr  on  (orebead,"  *'  lev 


onU>.tbig  tild«ni«  on  Uiii  foiut. 
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it  ii  poanble  that  in  the  Ug,  ttoat,  an^oly  boj,  carrying  bis  Ut 
ohieflj  on  hii  limba,  not  on  bii  body,  the  hands  and  feet  may 
haTe  appeared  Ui^  Be  tbia  ai  it  may,  the  fact  renuuna  that 
the  ligbt  hair  and  eye  of  Arthur  Orion  moit  have  cbanged  to 
brown  in  order  that  Arthur  Orton  and  the  defendant  may  be 
accepted  aa  ideotical.  Tbeu  change*,  taken  toother,  muat  be 
proDDunoed  improbable.  That  they  are  impoenble  oinnot  be 
affirmed  till  the  attention  of  icientiSe  men  hai  been  distinctly 
drvwn  to  tbe  queaUon,  and  time  haa  been  allowed  for  the  collec- 
tion of  bets  hearing  upon  it. 

If  now  we  take  the  figure  and  face  together,  we  infer  that  the 
youth  Arthor  Orton  might  have  developed  into  the  defendant  if 
be  (topped  growinjc  at  IS;  if  his  hands  and  feet  came  to  appear 
Um  out  of  proportion  to  the  rest  of  his  body  t  if  be  improved  in 
gait  and  Iwaringj  and  if  the  light  hair  and  eye  underwent  a 
ehatige  of  colour,  and  aisnmed  a  darker  tint.  But  it  i»  much 
easier  to  believe  that  these  chan^  did  happen,  than  it  is  to 
doubt  the  reality  of  the  recognition  of  the  defendant  as  Arthur 
OrtOD  by  upwards  of  40  witnesses  (among  whom  Mary  Ann  Loder 
from  Wapping,  Donna  Uayley  from  Melipilla,  and  Mra.  McAlistcr 
from  Australia,  are  specially  deserving  of  mention),  whose  firm, 
decisive,  and  unshaken  testimony  must  be  admitted  greatly  to 
oatweigh  the  balance  of  adverse  teatimony  borne  by  the  smaller 
number  of  witnesses  for  the  defence  remaining  ailier  the  snhtrac- 
tiou  of  those  whose  expenses  were  disallowed,  or  who  were  other- 
wise discredited. 

3.  Iloger  Tichhorue  had  no  congenita]  marks;  bat  he  must 
have  had  scars  of  an  iMue  on  the  left  shoulder,  of  repeated  bleed- 
ings on  the  arms,  aod  of  single  lanret  cuts  on  the  ankles  and 
t«mple )  as  well  as  tattoo  marks  on  the  left  arm  of  a  heart,  crosa, 
and  anchor,  to  which  Lord  Bellew  alleged  that  he  added  tbe 
initialii  K.  C.  T.  None  of  these  marks  aie  to  he  found  on  the 
defendant,  who,  on  the  other  band,  addnced  aa  proof  of  identity 
•  congenital  brown  mark  on  the  lell  side,  of  which  liter's  mother 
knew  nothing;  and  he  bad  a  twitching  of  the  eyebrows,  soch  as 
followed  Arthur  Orton's  attack  of  St.  Yitus's  dance,  from  which 
Roger  Tlchbome  was  proved  to  be  free.  These  facts  are  fatal  to 
the  defendant's  claim  to  identity  with  Roger  Tichhome." 

On  the  question  whether  he  tni  Arthnr  Orton  are  one  and 
the  same  person  much  light  is  thrown  by  the  phyncal  marks. 
The  defendant  has  a  well-marked  linear  sear  of  an  indaad  wonnd 

•  The  deformltj  of  tbs  leR  thumb  (which  tb«  mrgliial  wibuHH  fbr  the 
pioHcnllon  were  satliBMl  had  been  rsctntl}  pounced,  though  Sir  W.  Pirgus- 
sou  ittrlbntHl  It  to  scddsal)  naj  be  iaielj  dlsngaided  aa  quits  '"""■'—<*', 
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on  tbe  back  of  the  heid,  aaiwering  to  ■  cat  fitnn  id  ojnUr^bd 
wliich  a  nitOM*  tai  tbe  defence  nw  inflicted ;  •  Ksr  on  IIm  right 
■jebro*,  uid  acroH  tbe  ooh^  nhich  ineiiu  to  baie  been  hak«i 
•ud  the  Kar  of  a  cnt  on  tbe  left  anlcla.  Other  tan  (one  iniida 
the  lower  lip),  and  Kveral  smiill  tcan  an  the  arm*  iDil  leg%  an 
DDimjxntaBt,  except  a«  allowing  tliit  tli«  dcin  wu  apt  to  be  ■> 
mviud.  It  it  poaiuble,  too  (for  tbo  ividnue  on  tbeaa  pwnb  i* 
Tor;  ooDiliotiu)(},  ttiuL  be  bad  xsra  oil  tba  left  band,  aiui  left 

or  the  long,  DBTTow,  ligbt-brown  mark  on  tbe  left  ude  IbUow- 
ing  tbe  Hae  of  ^  riba,  it  abonld  be  obaerrod  tbat  tbere  it  ns 
better  reoKin  for  believing  it  [a  b«  tvng<mitB]  lluu  the  aaartiM 
of  the  defendant.  It  haa  not  Ibe  deep,  dittluct  nokmr  qf  mod 
oongeniUl  mark^  but  aoeh  ■  tint  aa  the  Aid  oAaii  •■iime^  aal 
mpotiinea  retains,  for  montha  or  eren  yan.  aftor  nrere  atlacto 
of  erjEflpolfls,  and  afli'r  tlie  njiplicTiIion  of  blisler*  or  mniurf 
l^aatera.  It  might  have  faded  from  ■  brighter  colour  in  childhood, 
or  bave  reialted  later  in  life  from  tbe  preware  or  friction  of 
wme  article  of  drega,* 

But  there  aretivo  marks  to  which  a  pecoliar  inlerest  attacbw; 
for  the  defendant  profeeaes  ignorance  of  tbe  way  in  which  tbej 
were  bronght  about.  The  one  it  above  the  left  wriat ;  tbe  other 
near  the  insertioa  of  the  \en  deltoid  muaclo.  The  mark  abore  tbe 
niiit  was  probabl;  produced  by  caoatic,  and  ia  quite  cousatent 
with  the  belief  tbat  the  letter*  A.  O.  had  onoe  been  tattoiwd 
tliere.  Donna  Hajley  aaw  the  two  letten  A.  O.  about  the  bw 
of  a  ebilling  on  tlio  fore-arm  (nncertain  which  arm) ;  and  Ml*. 
Uina  Jury,  who  alio  aaw  the  marka,  thought  they  were  on  Che 
left  arm.  Tbe  mark  on  tbe  upper  ami,  tbe  aize  of  a  florin,  ii  > 
groap  of  round  scan,  with  intervala  of  healthj  akin,  and  ii  nch 
a  acar  aa  would  be  produced  by  vacdne  lymph  inaertcd  at  aeienl 
pcrinta-f 

The  personal  marka  found  on  the  defendant  are,  therelbr^  no 
the  wbolo  favourable  to  his  ideutiScation  with  Arthur  Ortoo. 

4.  On  the  saaumpUou  that  tbe  defendant  is  Roger  Tichbwue, 
it  ouglit  to  appear  that  after  tbe  wreck  in  1854  the  defendiot 
bad  led  a  life  of  sncb  extreme  hardship,  bad  tustained  socb  a 
severe  injury,  or  had  bad  some  such  diaeiac  of  brain  or  nervons 
syst«m,  ai  would  account  fbr  the  loss  of  memory  of  tbe  thii^ 
*  I  give  tha  following  fact  In  illnatrtlloD  I — A  frfiDllenua  wbo  ■fan  a 
double  tmia,  with  cLrculu  wooden  pula  pmalog  eqnallj  on  both  froioLhu 

It  tnirknl  hf  iDinr  fKckles.  rtotn  mhlch  the  right  li  oearli  free.    The  etaiu 
BO  often  Ktn  on  the  (highi,  where  Iher  ue  tepanted  hj  the  •crotnm,  ait  in 
thia  caae  terj  dlitinel. 
\  &UGliafn>n&un*!iaUE(fe:tthamnaTalorttaltoODiartofaoaKaiie,((i.) 
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bett  knowD  to  Hogsr  'Hchbonie.  Of  tbi<  there  is  uo  eridence 
whatever.  If  we  conld  uiume  the  literal  tmth  of  tlie  im- 
prabable  >Dd  incouutent  itory  of  tlis  reccne  from  thipwreck,  it 
ii  oleu  that  the  very  d&j  ifler  hs  Uoded  in  Aiutnlia,  tlie 
defendant  obtained  ami^ojineiiti  and  discharged  with  iDtdHgoice 
the  dutie*  he  undertook ;  and  bji  later  oorreapondanoe  with  tbe 
Caitro  of  UelipiUa,  whow  Dame  he  had  ainiiiied,  eihibita  a 
tingnlarlj  tmadoiu  memor;  of  the  nam«<  and  penoni  of  thoM 
with  whom  he  had  apent  oghteen  montba  muij  yean  before. 
If,  then,  the  queition  ia  mada  to  aHnme  tbia  form — Wer«  the 
defeDdanf  1  misatBtemeota  r«apBctiiig  tbe  whole  life  of  Roger 
Hehbome  th«  remit  of  ignorance,  or  lapse  of  memory  ?  there  i> 
bat  one  paanble  aniwer  :  what  ha*  been  reprmented  on  his  behalf 
■*  want  of  memor;  ooold  have  been  notbing  Utt  than  aheer 
ignorenoe  of  tbe  bcU  and  eventi  referred  to.  The  Hune  memory 
that  claimed  to  recollect  tbe  name  of  a  dog,  or  the  aombar  of  a 
trooper's  bone,  could  not  have  Mled  when  tcated  with  the 
Chrfitian  nainM  of  bit  mother,  the  handwriting  of  hit  father,  his 
place  of  birth,  his  Parit  reaidencea,  tbe  companions  of  hia  child- 
hood and  yonth,  the  college  whers  be  waa  edncated,  the  ttndiei 
be  punned,  the  examinatioDs  he  paiMd,  the  relatirea  in  wbou 
bootM  he  wat  alwijl  a  welcome  gnett,  tbe  agent  with  wbom  be 
wat  In  oonatant  coireepondence,  the  lawyer  who  miida  bii  will, 
the  fnends  wbo  helped  bim,  tbe  gallant  aaldier  who  gave  him  his 
oommiaBon.  and  the  long,  painftal  correspondence  which  paaed 
between  himself  and  the  mother  of  the  lady  whom  he  would 
hare  made  his  wife.  Nor  ought  Che  bet  to  be  overlooked  that 
the  defendant  never  profeised  to  have  fb^otten  iiny  eircumstanoe 
connected  with  the  lives  of  Roger  'Hcbbome  nod  his  relatives. 
Bogtr'i  mother  wgns  ber  Ansttalian  letter  H.  F.  'nchbome.  He 
does  not  Hy  that  he  has  forgotten  her  Cbriitian  names,  wbicb 
Boger  knew  well ;  but  (or  Mattriatle  FilicUf  he  anbstitntes  the 
bomelj  English  naniM,  Baiaak  Franeti.  Roger  took  leave  of 
bii  dying  grond&ther,  Hr.  Sejmoar,  at  Bath.  The  defendant 
doea  not  pretend  to  have  fbrgotten  tbe  event,  bat  ibifb  theacene 
to  Enoyle.  It  waa  tberefbre  of  the  very  essence  of  tbe 
daiman^t  cat*  that  be  should  disphiy  a  tenacious  and  accurate 
memory.  It  was  by  the  pretended  eiercise  of  it  that  he  gained 
all  his  adberenta.     To  admit  tbe  loat  of  it  wonld  have  been  faUl 

Soger  Tichbom^s  native  langnage  wat  French.  Be  oontlnaed 
to  apeak  It  ill  France  op  to  tbe  age  of  17,  and  fVeqoentl;  in  England 
np  to  the  age  of  2B,  He  acquired  English  later,  and  wf^  It 
to  the  last  with  a  French  aocenL     The  defendant  oonld  not 
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■peak  or  read  Fraodi ;  but  he  spoke  Spankh  u  ■  mui  who  btd 
^nt  IB  monthB  in  Soatli  America  mig^t  bo  expected  to  do. 
AMmniag  sgain  the  identity  of  the  defcniLint  irith  Roger 
"nohbome,  had  anything  occorted  to  trtterly  dcriioy  hii  know- 
ledge of  I'reiiDh  ?  Tharu  is  bat  one  aoawer.  It  bad  not.  Tbe 
de^dant  spoke  Spanish  yean  after  be  bad  aoqaired  it  VTbit 
reaean,  thvn,  conid  there  be  for  bii  baling  altogether  forgotten 
French  if  be  had  ever  knoKD  it  ?*  Tfae  memory  vbieb  heaitiullj 
diaplajed  aflbrdi  the  best  of  all  reaaoDS  for  Rnpposing  that  vbra 
be  profeiBed  to  have  forgolten  French,  oi  when  he  gnjsly  inis- 
rtated  the  event*  of  Roger's  life,  he  »ai  eqoflllj  guilty  of  (ah*- 
hood  and  deoeption. 

The  dsfeaduitiBS  Bbowa  among  other  things  by  the  letUn  be     j 
wrote,  wu  UDgoUrly  teaacioaa  of  tbs  habita  be  bkd  fijniwd.    It     J 
is,  therefore,  a  fair  presamption  that  he  wonld  have  retained  d 
least   a  tmi'e   of  llic   alroiiK   French  ucccnt  witli   Hliich    l!ftr.T 
Tichborne  always  spoke  English. 

The  medical  evidence  taken  as  a  nbole  may,  therefore,  be  pro- 
nounced to  be  in  perfect  keeping  with  the  verdict  which  pro- 
claimed the  defeadnnt  to  hare  peijnred  himself  in  claiming  to  he 
Boger  Tichborne,  and  denying  that  he  was  Arthur  Orton.  If 
Bi^er  wns  bled  repeatedly  in  the  arm  (to  say  nothing  of  ankla 
and  temple),  if  he  had  an  issue  on  the  left  sbonlder,  kept  opea 
for  two  or  three  years,  and  if  he  was  tattooed  as  alleged,  the 
defendant  is  not  Ri^r.  If  Arthur  Orton  Lad  the  letters  A.  O. 
tattooed  above  the  left  wrist,  and  they  did  not  eiceed  half  in 
inch  in  diameter,  Che  scar  iu  that  position,  of  the  canse  of  which 
the  defendant  alleges  utter  ignorance,  is  qnite  eoiuufnf  with  the 
aseertion  that  he  is  Arthur  Orton~-an  inference  strengthened  by 
the  eiiatencc  of  a  second  scar  equally  uneiplained,  and  not 
seriouslj  tceakened  by  the  difficaltiea  already  admitted,  when 
ftirly  weighed  iigBiQi.t  the  evidence  of  the  many  competent  and 
credible  witnesses  who  afBrmed  that  the  defendant  sitting  in  coort 
was  no  other  than  the  Arthur  Orton  tbey  bad  known  at  \Vap[nng. 
in  South  America,  and  in  Aoitralia.'t' 

•  The  eHdeaM  of  tmUin  wilntsses.  who  tlltosd  that  the;  had  forgoOa 
their  natire  (onjrue,  is  obviooflJ;  iaappLicabLp  to  thii  case- 

■       ■■  ■■  lofevidmonthSr* 

..  _.  , ^  .  kndit  Bbauld  be  added  in  jaiCxe 

ve  beeomft  professional Lj  ln(erot»d  in  it  tbat  whal  tnnfpiRS 

eioeMiTf  credutil;;  that  man;  itatemenu  calculated  to  Impmi  tbt  mlod 
venitrunsl;  an  ihul  out  (roni  a  court  oflairbj  techuloO  ralnot  fridnHei 
and  that  ths  unwljo  asige  which  tlioni  Ih«  parllei  to  a  soil  to  chooH  thai 
OWD  BklllHt  wltnoan  ij  one  calcnlated  lo  throw  doabl  on  the  Teiy  beta  uliict 
du)id&\M  Qw  \cui.  o^HD  U  QbiMtion. 


Aoid,  HHnlo,  us. 

"   dtrio.M?'. 

,,    hjdnMniuo»  6C! 

„    Ditiio,  m. 

„    aDlphiuic,  417. 


liaenL  poiKOiDK  br,  t14. 
)gaUbl«,pcii»tiln|lij,  fi21. 
,  poiKnuDg  bji  eS7. 


Ace,  t>f  Ui>  dead,  L. 

„   orih«f<>(ii>,  7b. 

,.   ottbtllTinf,  18. 

,,   U»  tHtb  u  K  iMt  of,  iC 
Air-aaUi,  dETCloptd,  M. 
Aloobol,  paiieniDg  hj,  UA. 


AjnmoniK,  poiubldfl  bf,  433. 

ADdraflTai  uid  uidnifTnB,  21.  U. 

AnimiJliHit,  eitbiiitiDa  of,  !4a. 
„      initiiotL  poiioDiDg  br,  067 
„      mUtor,  diMHd,  H70. 


ATHiiic,  mM>Uic.  piopotia  of,  Ul. 

nlpliidta  oT,  478. 
Armio  Kid,  478. 
Aneoiou  tad,  poiBDiag  bf ,  4C1. 
Amoite  ot  poucb.  470. 
,»       of  copper,  470. 
AiHoiiinU«db}(kt<i|U,  ItO. 

atobi,  paiM«iii|  br,  wn. 


AqtbaintiM,  medigal,  oil 


IZr;£ 


Bionoids  of  morooTT,  601. 
BinoulM*  or  poUita,  SM, 
Bumntli,  pcritt>iiiDff  bj,  CIS. 
Biusr  ■lawiid,  pomiung  bj,  S 
fiUddflr,  wDuiidi  of.  311. 


Blood,  BpdotruTT 


U  ior.  331. 
l^aimi.n^Df.OK). 


1,  SS^ 


ig  br,  COO. 


CviKbATldoa,  pnltomjig  hj,  M7. 
OulbHldliK.  «M. 
Cwbolio  ttii,  pouooiDg  b;,  MK. 
Oubonhi  Kdd  (U,  poiKnuDg  b^,  ttO, 
CvbnrMUd  faTdn(«n.  dV. 
~    '  ir  oS  Hed*.  pouoBiw  br,  (U. 
*  ,  ■appnaUn  or,  U. 
>  ofbulMTi  BO. 


Oheat,  wenndi  of,  aie. 
CUUWriBK  llniU  of.  M. 

CUihU*  tt  uliawDT,  <BS. 

OfeloridH  of  Urns,  IW.  *•  poinu,  U7. 

Chlgrtu,  tmHslBC  by  >  *»- 

>,  udti  oC  tmrdtig  by,  tl-S, 


Dbc  bj,  fei. 


abiEBa-pau 
1.  dM^^, 


OrpQtUBUL  IM. 
CtotQD  oil,  poiKininf  br.  B6! 
CrysUUiDC  tonnl.  4M,  692. 
Curara.  puiAotilnR  bj,  eDt>. 
Cfuide  of  potaaaium,  B17. 


PKrnd,  pmaoaiajt  b] 


DpToruitM,  Iflgnfrd,  1 

Delirium,  US.' 

„       mmeEia,  177. 
Dsliterr,  t\pa  of,  in  a 


for  diilKliaii  a(  tl 


I>iiliMUiiB.  tcaU  for.  83S. 
IH^Eali*,  poi»iiia#  bj.  s: 
Dippel,  oil  of.  S«t. 

SsSsnsf — 

Dminisf^  thr^  mtliiiait  oC  m, 
Drownmg,  ^HLlh  b^ ,  ssa. 
DnuikAUUH,  ITS. 
Dnetot  utsioni,  obliumiai  lA 


TTIiHiiiim.  fulnfisliji  Ml. 
Gmbi^,  pdwlk  sCn. 
Tliinilijifiiin  orfiaitd  iBnn  rtatTI 


.mnliT«»BH  oT 


Filh,  potatmout.  tn. 


foiglD.e,  poitoninE  br.  -B*. 
Fuicl  nil.  faaaiuag  by.  Mi. 


Gttiarr  pf&ra^  em 


ur.  fraadulmt  dJAcolov 


HufiDf,  deUhti7,  ira. 
Hvd.  iqjiiriH  of,  Hi. 
B«rt,  mnudi  at,  319. 
HeUvbons,  Ui«»  pobcming  ijj,  ft 
HqplDflk,  pouonmff  bj,  WO. 


Hjdrooblorio  HAdi  poiaobitig  bj,  4t 

HjrpolpkdiKDi  . 
HTponuu,  M7. 
Bynm,  thi,  47. 


Lft,poiBonug  bj,  fr 


IdeutitT,  pvnonBl,  1. 

ImbuUitr,  160. 

„  faicHd,  XU. 

TniBiitnrltj  of  Uw  fi>ta>,  titiu  oT,  ISi. 
lupotcoo^  35. 
InvDriuu,  Mt. 
-    InlkatHida.ludckUBfto.M. 

,,  by  -mitrirn  lltt. 

InlbtioD  of  r<sul  lonfi,  lOD. 


if,  pononiap  bj^  I 
^..— -L  a^M,  potKsuf  It,  * 

,,       poiKU,4«]. 
IrnUoti,  uiiiBi],  BS;. 

n(rt^  an. 


JardiH 


•,  tlii,  H  ■  Wit  of  H^  U. 


„     piJiT,  (07. 
LegidmiflT,  116. 
Lino  *'  Bdjnoodlt  NM  at  il. 
Leii»iiJDioe,apotaor,  onil4«l,930. 


Light.  wh*t,D«l*d  for  idastilMiknUI 

Li«hIiuDf ,  dwlh  by,  33». 

Lit  A  binb,  pr«>&  lAflr  rrapLAtiaii,MX 


VktiiTitj  af  rotoB,  bgu  of,  11 
ll«coiuc  *ad»  tottf  for,  Bt7. 
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Morphta,  poisooiiic  bj,  684. 
ICnmmifloatiop,  261. 
Mnriatle  add,  pononing  by,  486. 
ICawnlar  irritabilitj,  extinotioii  of,a4S. 
Moahrooma,  poiaonoiu,  661. 

K. 

Ni^tha,  ooal,  poisoning  by,  666. 
Narootio  guea,  poisoniog  by.  640. 

„       poiaona,  621. 
Kkxmne^  poiaoning  by»  686. 
Nitre,  poiaoning  by,  &k. 
Nitric  add,  poiaomng  by,  422. 
mtro-beniole,  poiaoning  by,  687. 
Nitarona-aoid  gaa,  poiaoung  by,  485. 
Nitrooa  oxide,  648. 
JVbn  eoaijMM  iii«»^,fonna  of,  187. 
NoCaa,  nae  of,  in  oonrta  of  Uw,  zxr. 
Kox  Tomioa,  poiaoning  by,  670. 

O. 

CBnantbe  orooata,  poiaoning  by,  648. 
Oil  of  bitter  aknonda,  618. 
Opium  eating^  631. 

„      poisoning  by,  681. 
Orgmnio  matter,  destmotion  of,  387. 
Orum,  oharaotera  of,  63, 73,  80. 
Oxalic  add,  poiaoning  by,  621. 

P. 

Pain,  fdgned,  168. 
Paruysia,  feigned,  158. 
„         general,  188. 
Parkman,  Dr.,  case  of,  32. 
PelTia,  male  and  female,  27. 
Penis,  malfomwtion  of,  87. 
Peraona  found  dead,  298. 
Phellandrium  aquaticum,  688. 
Phosphoms,  tests  for,  4iO. 
Pfaysoatigma  Tenencnum^  684 
Photography,  identification  by,  8,681. 
Picrotoxia,  teets  for,  650. 
Plouoquet's  test,  85. 
Potaah,  poisoning  by,  430. 

nitrate  oT,  434. 

sulphate  of^  436. 
„       bitartrate  of,  435. 
Poisoning,  eridence  of,  3W. 

„         procedure  in  caaea  of,  888. 
Poiaons,  362. 

absorption  of,  366 

definition  of,  353. 

mode  of  action  of,  366. 

causes   wbidi   modify  tbdr 
action,  360. 

classification  of,  363. 

oorrotiTe,  376. 

irritant,  378. 
„       narcotic,  884. 


»» 


♦» 


*• 
I* 


»» 


Poiaons,  nnlmown,  dtftecAkmci^m. 
Post-mortem  inspectioa,  286. 
Pregnancy  following  rqp^  67. 

„         aigna  of,  60. 

••         duration  ai^  126. 

>•         in  *«»tif  1^^  ijg. 

Praarare,  aa  dJatiBgniaiiii^ 

and  inflation,  101. 
Puberty,  38. 
Putrefkction  in  air,  240. 

inwater.261 
200. 


■» 


Qoickening,  80^  187. 


Banunenhia,  poiaoning  by,  66S. 
Bape,46.  *   ' 

„     phydoal  signa  of,  4& 
„     simulated  by  dioeaae,  60. 
Bed  predpitate,  poisoning  by,  6QL 
Bdnsch's  teat  for  araenie,  464 
Bespiration  in  the  womb,  107. 
n  >«        vagina,  107. 

„         before  oomnlete  dfliiwj> 

107. 
„         figna  of;  90. 
Beatmint  of  lunatics,  23a 
Bigidity,  cadaTerio,  246. 
Bust,  spots  ot,  330. 

8. 

SaUvation,  merenrlal,  4M. 
Salt,  common,  poisoning  by,  437. 
Sarin,  poiaoning  by,  666. 
Soars,! 
„     age  ot  6. 

„     rules  tor  ezamining,  7, 
Secale  comutom,  pouonii^  by,  667. 
Seminal  spota,  characters  o^  IS. 
Senile  dementia,  188. 
Sex,  23. 

„    doubtfhl,  24. 
,.    ofthedead,  26. 
SilTer,  aalta  of,  poiaoning  by,  517. 
Skeleton,  meaaurements  of,  18. 
„       male  and  female,  27. 
Skin,  exfoliation  of,  in  infitnta,  US. 
Skull,  fraoturea  of,  312. 

„    festal,  fraoturea  of,  119. 
Soda,  poiaoning  by,  432. 
Sdanine,  teata  for,  647. 
Solanum  dulcamara,  poiaoning  by,  611 

„       nisrum,  646. 
Somnambufism,  174. 
Spectral  illusiouSp  171. 
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